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“I know that my Redeemer lives!” Job 19:25. 
 
This work is dedicated to the Glory of God Almighty, the Maker of Heaven and Earth, 
and to the family that His Beloved Son our Lord Jesus Christ has blessed me with: 
Shayani, my beloved wife and my two precious daughters, Anagi, and Amila. 
 
A Country called Home 
 
From the land of Sri Lanka have I come, 
A land torn asunder by war and strife; 
What a beautiful land by the sea! 
Twelve thousand miles have I come; 
To world’s end in cold, but peaceful, Iowa. 
Four and a half years it has taken this study; 
A mere breath, it seems to me! 
Because my life, is built on Christ alone; 
My author and my God is He! 
I have resolved to know nothing else but this: 
Jesus Christ and his love for me! 
A sure and tested foundation is He; 
A sweet smelling fragrance of life to me! 
Everything else, is but shifting sand;  
A striving after the wind by the sea! 
On eagle’s wings He has carried me: to more than I can be, 
In Jesus Christ alone, my hope is placed, 
My country and my future, Oh, my lasting legacy for all time, is He! 
 
The best days of all my life’s best days, has just begun!
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CHAPTER ONE: OVERVIEW OF STUDY 
 
“The massive scale on which social problems are conceived precludes innovative 
action because bounded rationality is exceeded and dysfunctional levels of arousal are 
induced. Reformulation of social issues as mere problems allows for a strategy of small 
wins….The strategy of small wins incorporates sound psychology and is sensitive to the 
pragmatics of policy making” (Weick, 1984, p. 40). 
The population of undergraduates of the late 1990’s (and early 21st century), was 
the most varied in American higher education history, with almost 25% being students of 
color (that is, African Americans, Hispanic/Latinos, Asian Americans and Native 
Americans), and more than 40% being above 24 years of age (Saunders & Bauer, 1998), 
“As the age and race/ethnicity of undergraduates have changed, so have their reasons for 
attending college” (Saunders & Bauer, p. 7). Saunders and Bauer stated, “…in 1993, Gen 
X was 69% non-Hispanic White, 14% African American, 13% Hispanic, 4% Asian 
American, and 1% Native American” (p. 8). 
The Carnegie Council on Policy Studies noted as far back as 1980 that the 
prospects of steady or declining college enrollments and the greater competition for new 
students would give rise to a great deal of pressure on both institutional leaders and 
educational researchers to find ways to help institutions retain the students they recruited. 
The professional work-place of higher education operates in a technology-driven, 
information-oriented, global economy, where employers demand a college degree as a 
basic requirement from applicants (Department of Education website, 2006). In this 
context, student departure from college is a troubling phenomenon (Tinto, 1975). Tinto, 
(1987, 1993) developed a longitudinal model and stated that the decision to remain or 
leave college was influenced first by a student’s personal and pre-enrollment 
characteristics and, once enrolled, by the student’s integration into the social and 
academic systems of the college. Student departure is not a new phenomenon (Tinto, 
1993), but it has gained greater currency in recent literature than in the past because of 
the wider constituencies it affects, for instance, the impact on low SES students and 
growth in the students of color, college-age population (Saunders, 2004). 
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As noted by McPherson, Schapiro, and Winston (1993), “…we are a long way 
from understanding how different inputs affect educational outcomes. Without this 
information our ability to increase productivity in higher education is severely limited” 
(p. 6). One possible method is to examine how money is allocated within the university 
and the extent to which allocated resources meet institutional goals such as the six-year 
graduation rate, since graduation rates are tangible, measurable outputs (Burke, 1998). 
The issue of how resources allocated within an institution increases productivity, as 
measured by increasing graduation rates, is important for stakeholders (Alexander, 2000). 
In this context, Berger and Braxton (1998) proposed studying how universities 
function as organizations. Organizational behavior has been used to study how 
universities allocate resources in private, baccalaureate general and liberal arts colleges 
and universities (Gansemer-Topf, 2004) and in public, four-year institutions of higher 
education (Hamrick, Schuh, & Shelley, 2004). Reported studies, however, have yet to 
provide an integrated understanding of how organizational behavior helps predict 
graduation rates of students of color and majority students. In the past, universities did 
not report disaggregated data in terms of race/ethnicity, but recently, access to such data 
has become possible. 
In the spirit of “small wins” (the quotation from Weick 1984, above), it is perhaps 
better to re-cast the problem by beginning with what is known and extending our 
understandings. Therefore, this research intends to study the issue of status completion 
using the General Linear Model (GLM), multivariate procedure to test variables relating 
to organizational behavior, for a “new” population group of students - students of color 
(the phrase students of color and minorities are used interchangeably in this study), and 
majority students in public, research extensive and intensive institutions. 
Purpose of the Study 
The purpose of this study was to examine how selected behaviors of public, 
research extensive and intensive institutions (as defined by the Carnegie Classification 
system 2000, see Carnegie Foundation, 2006), functioning as organizations, impact the 
graduation rates of undergraduate students of color and majority students. It was intended 
that the results of this study would help to understand how institutional expenditures of 
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public, research extensive and intensive institutions affect an educational outcome such 
as the six-year graduation rates of students of color and majority students. 
 This study had three goals: a) to understand the relationship between institutional 
expenditures and the graduation rates of students of color and majority students, b) to 
understand the relationship of institutional selectivity, institutional expenditures and the 
graduation rates of majority students and students of color, and c) to understand the 
relationship between the region of the country, degree of urbanization, institutional 
expenditures, and the graduation rates of majority students and students of color. 
Research Questions 
This study focused on one general research question: Did institutional 
expenditures contribute to the graduation rates of undergraduate students of color and 
majority students at public, research extensive and intensive institutions? This question 
was divided into ten specific research questions. These research questions would provide 
a cohort study analysis for two consecutive six-year periods - 1996-2002 and 1997-2003. 
Further the research questions were categorized into two subcategories - amount of 
money disbursed per student (assessing the internal environment over which institutional 
policy-makers had some degree of control) and the influence of the region and the degree 
of urbanization (assessing the external environment, over which institutions had little or 
no control) (Gansemer-Topf, 2004; Hamrick, Schuh, & Shelley, 2004). 
Internal Environment: Amount of money disbursed per student 
1. Between Fall 1996 and August 31, 2002, did the money disbursed per student 
for instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance predict the six-year 
graduation rates for majority students and students of color at public, research extensive 
and intensive institutions? 
2. Between Fall 1997 and August 31, 2003, did the money disbursed per student 
for instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance predict the six-year 
graduation rates for majority students and students of color at public, research extensive 
and intensive institutions? 
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3. Between Fall 1996 and August 31, 2002, what relationship did institutional 
selectivity and the amount of money disbursed per student for instruction, academic 
support, student services, institutional grants, research, public service, institutional 
support, and plant operation and maintenance have on predicting the six-year graduation 
rates for students of color and majority students at public, research extensive and 
intensive institutions? 
4. Between Fall 1997 and August 31, 2003, what relationship did institutional 
selectivity and the amount of money disbursed per student for instruction, academic 
support, student services, institutional grants, research, public service, institutional 
support, and plant operation and maintenance have on predicting the six-year graduation 
rates for students of color and majority students at public, research extensive and 
intensive institutions? 
Internal Environment: Expenditures per student as a percentage of institutional 
expenditures 
5. Between Fall 1996 and August 31, 2002, did the percentage of institutional 
expenditures per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance predict the six-year graduation rates for students of color and majority 
students at public, research extensive and intensive institutions? 
6. Between Fall 1997 and August 31, 2003, did the percentage of institutional 
expenditures per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance predict the six-year graduation rates for students of color and majority 
students at public, research extensive and intensive institutions? 
External Environment: Region and degree of urbanization 
7. Between Fall 1996 and August 31, 2002, what relationship did the geographical 
region of the country and the amount of money disbursed per student for instruction, 
academic support, student services, institutional grants, research, public service, 
institutional support, and plant operation and maintenance have on predicting the six-year 
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graduation rates for students of color and majority students at public, research extensive 
and intensive institutions? 
8. Between Fall 1997 and August 31, 2003, what relationship did the geographical 
region of the country and the amount of money disbursed per student for instruction, 
academic support, student services, institutional grants, research, public service, 
institutional support, and plant operation and maintenance have on predicting the six-year 
graduation rates for students of color and majority students at public, research extensive 
and intensive institutions? 
9. Between Fall 1996 and August 31, 2002, what relationship did the degree of 
urbanization and the amount of money disbursed per student for instruction, academic 
support, student services, institutional grants, research, public service, institutional 
support, and plant operation and maintenance have on predicting the six-year graduation 
rates for students of color and majority students at public, research extensive and 
intensive institutions? 
10. Between Fall 1997 and August 31, 2003, what relationship did the degree of 
urbanization and the amount of money disbursed per student for instruction, academic 
support, student services, institutional grants, research, public service, institutional 
support, and plant operation and maintenance have on predicting the six-year graduation 
rates for students of color and majority students at public, research extensive and 
intensive institutions? 
Rationale 
The study of student persistence and degree completion could remain a widely 
studied topic within higher education as long as large numbers of students continue to fail 
to graduate (Tinto, 1987, 1993). Researchers had concluded that there were significant 
differences between person-centered and situation centered problems and had noted that 
the manner in which a problem was identified could give way to specific solutions 
(Caplan & Nelson, 1973). Rendón, Jalomo, and Nora (2000) noted that, “researchers 
focusing on person-centered problems would focus on individual characteristics as the 
root of the issue and the target of the solution, while ignoring situationally relevant 
factors” (p. 128). Therefore, recognizing that the graduation rates of students of color had 
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not been studied to the fullest extent possible (Pascarella & Terenzini, 2005), it was 
important to analyze the important organizational factors that shaped students of color 
and majority students graduation rates. 
This study was intended to develop a more thorough understanding of the 
dynamics involved in the interaction of organizational behavior such as resource 
allocation and situationally relevant factors such as geographical region and the degree of 
urbanization on the six-year graduation rates of both majority students and students of 
color. Prior research also had been conducted in similar areas (Gansemer-Topf, 2004; 
Hamrick, Schuh, & Shelley, 2004). While a substantial amount of the study of retention 
had focused on characteristics (such as academic ability or financial need) of students 
(Astin, 1984; Cabrera, Nora, & Castañeda, 1992; Tinto, 1987, 1993), less work had 
examined how institutional behavior, was related to graduation (Berger, 2001-2002; 
Gansemer-Topf, 2004; Hamrick, Schuh, & Shelley, 2004) and in particular the effect of 
institutional behavior on the graduation rates of students of color and majority students. 
Knowledge of organizational behavior was important because it had the 
possibility of affecting the graduation rates of all students (Berger, 2001-2002). Further, 
the disaggregation of the student population could provide valuable information for 
institutional policy-makers on what impact resources had in predicting the graduation 
rates for different population groups. 
The study by Hamrick, Schuh, and Shelley (2004) was a cross-sectional analysis 
of public, four-year institutions for one year. They studied the extent to which 
institutional characteristics (e.g. Carnegie type, selectivity, region, HBCU, degree of 
urbanization) and resource allocations (e.g. instructional, physical plant, institutional 
support, academic support, library expenditures) predicted graduation rates. The study by 
Gansemer-Topf (2004) also included longitudinal data on institutional expenditures and 
how expenditures predicted the graduation rates of students at private, baccalaureate 
general and liberal arts colleges. 
In this study research on institutional expenditures and their relationship to 
graduation rates was taken further in the following manner: 1) this study had five new 
dependent variables (graduation rates of White Americans, Asian Americans, African 
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Americans, Hispanic/Latino1 Americans, and all students) and attempted to identify 
resource allocation strategies that affected the graduation rates of students of color and 
majority students; 2) it used new data collection instruments to measure institutional 
selectivity as a variable; 3) it included the geographical regions of the country, the degree 
of urbanization, and three new institutional expenditures (research, public service, and 
plant operation and maintenance) as independent variables; 4) it studied the six-year 
graduation rates of two successive cohorts (1996-2002 and 1997-2003) of students of 
color and majority students; and 5) it tested the hypothesis of institutional behavior to a 
new population group: public, research extensive and intensive institutions. 
This study was intended to identify resource allocation strategies that could 
improve the graduation rates of students of color and majority students and thereby 
contribute potentially important information to policy-makers; in other words, it would 
examine what institutional resource allocation strategies affected different groups of 
students based on race/ethnicity. However, given that the graduation rates of students, 
even at the same institution, were not the same across the different racial/ethnic 
categories; further research would be required to understand why institutional behavior 
affected different groups of students differently. As an exploratory study, the effect of 
institutional expenditures could be assessed also on where an institution was located both 
in terms of geographical region and in terms of the degree of urbanization. The latter 
aspect increasingly could become more important as an element influencing 
organizational behavior in the 21st century as the characteristics of the student population 
group changes, to being more non-traditional, more part-time, more students of color, and 
more commuter-student based (Andrews & Fonseca, 1998). Citing the 1996 Chronicle of 
Higher Education (Almanac issue), Pascarella and Terenzini (1998) noted this about the 
growing diversity of the undergraduate student population in U.S. post-secondary 
education: 
…From 1984 to 1994, the total number of white undergraduates in American 
colleges and universities increased by 5.1%. This growth compares to a 61% jump 
                                                 
1 The female term is Latina. In this study the term Hispanic/Latino will be used to refer to both 
males and females. 
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in the number of Asian, Hispanic, African American, and Native American 
undergraduates during the same period of time. In 1984, nonwhite students (i.e. 
Asian, Hispanic, African American, Native American) constituted 18.4% of the 
total national undergraduate population, while in 1994 they accounted for 25.7% 
of the national undergraduate population. By 1993, slightly more than 40% of all 
undergraduates were 25 years of age or older and nearly 27% were 30 or more 
years old. In 1996, nearly 43% of all undergraduates were attending college on a 
part-time basis. Moreover, according to a recent report from the National Center 
for Education Statistics (1996), a substantial number of students attending college 
full-time also have jobs. In 1993, 46% of all full-time, college students ages 18 to 
24 were employed, and more than half of these worked at least 20 hours per week. 
(p. 153) 
 Graduation rate research in the past had consisted of studies of general effects, 
that is, “whether a particular experience has the same basic impact for all students. 
Studies of conditional (or interaction) effects, on the other hand, explore whether the 
impact of any particular experience differs in magnitude for different kinds of students” 
(Pascarella & Terenzini, 1998, pp. 153-154). In this study, the conditional (or interaction) 
effects of the impact of organizational behavior such as institutional expenditures, 
selectivity, and situationally relevant factors such as, region and degree of urbanization 
on the different graduation rates of students of color and majority students were studied. 
Theoretical Framework 
Tinto’s (1975, 1987, 1993) model of student persistence in post-secondary 
education stated that the student’s predispositions and experiences within the institutional 
environment led to varying degrees of academic and social integration. In his model, 
academic and social integration were the most important factors in determining college 
persistence. Researchers had noted that a possible source of influence on social 
integration could be the manner in which students experienced the organizational 
attributes of a university (Berger & Braxton, 1998). This study builds on that work and 
takes cognizance of Berger’s (2001-2002) assertion that “…the organizational 
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perspective is an appropriate framework for gaining useful insights into how 
undergraduate retention can be improved on college and university campuses” (p. 3). 
The term organizational characteristics had been used in the literature 
(Pascarella, 1985; Spady, 1971) mainly to describe the structural demographics of a 
college or university (such as size, selectivity, etc.) and “not as a description of measure 
of organizational behavior on campus” (Berger & Braxton, 1998, p. 105). They asserted 
that the “existence of empirical evidence supporting the importance of organizational 
attributes in the persistence process makes the addition of organizational characteristics a 
logical choice as a possible source of social integration in an elaboration of Tinto’s 
theory” (p. 103). 
In this study, universities were viewed as organizations that had both an internal 
environment as well as an external environment. The internal environment was more 
within the control of a university, and therefore institutional leaders exhibited certain 
behaviors, for example, by how they expended financial resources, by the students they 
recruited and admitted and by the size of the institution. Thus, using this terminology, 
Gansemer-Topf’s (2004) research had focused on the internal environment of private, 
baccalaureate general and liberal arts. 
The external environment, related to institution specific characteristics, included 
the context in which institutions of higher education operated, such as the geographical 
region of the country and the degree of urbanization that could have implications for the 
graduation rates of majority students and students of color. The context of the internal 
and external environments will be elaborated further in Chapters Two and Three. 
Significance of the Study 
Contributions to Knowledge 
This study was formulated to contribute to the literature on the influence of 
organizational behavior on the graduation rates of students of color and majority students. 
As a consequence, it extends current work that had investigated how organizational 
behavior could influence six-year graduation rates, to students based on their 
race/ethnicity. Educational attainment had been investigated by researchers in higher 
education using several different models and theories. For example, much of the research 
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in regard to student persistence had focused on characteristics or traits of students (see 
Astin, 1984; Cabrera, Nora, & Castañeda, 1992; Tinto, 1993) many of which dealt with 
testing and validating Vincent Tinto’s (1975, 1987, 1993) model. Tinto’s model had been 
used to study different ethnic and racial groups (Cabrera & Nora, 1994; Pascarella & 
Terenzini, 2005; Pavel, 1992). Nevertheless, Tinto’s (1975, 1993) model of student 
departure also had been questioned in recent years for its failure to adequately explain the 
experiences of nonwhite students, given that the model was based on 
assimilation/acculturation framework (Attinasi, 1989; Kraemer, 1997; Tierney, 1992). 
Previous research had identified an array of student characteristic variables that 
had an effect on graduation rates, though primarily for White students. However, the 
literature on institutional expenditures and institutional selectivity and how that was 
related to graduation rates was rather scant (Gansemer-Topf, 2004). Further, the literature 
on how the external environment (region and degree of urbanization), of four-year 
institutions was related to the graduation rates of students was equally limited (Hamrick, 
Schuh, & Shelley, 2004).2 No reported literature had been found on how the external 
environment (region and degree of urbanization) was related to the graduation rates of 
students of color and majority students, or on how the internal environment (institutional 
expenditures) was related to the graduation rates of students of color and majority 
students. 
Contributions to Practice 
The research on students of color was fairly recent, and most such studies had 
focused on African American and Hispanic/Latino American (mainly Mexican 
American) students (Rendón, Jalomo, & Nora, 2000). As these researchers pointed out, 
with the U.S. society becoming more culturally diverse, the experiences of undergraduate 
students of color would need to be examined carefully (Rendón et al., 2000). 
The model adopted in this research potentially would be able to offer insights into 
the interaction effects between the variables identified in this study for organizational 
behavior and how much each variable contributed to the six-year graduation rates of 
                                                 
2 There is one study completed at Iowa State University, on the influence of the degree of 
urbanization on community college students. J. Compton, (personal communication, 04-10-06). 
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students of color and majority students. Further, the model potentially could shed 
additional light on the significant variables that had an impact on majority students and 
students of color that would offer policy-makers and university administrators 
information on how to devise support programs to increase their educational attainment. 
Living in an era of greater accountability, not only in financial terms but also in moral 
terms of the university’s purpose in educating all the people of the land, this study could 
provide a fresh perspective on aspects that could be changed and promote “small wins.” 
Methodology 
This study used a quantitative approach to studying the institutional environment 
that led to student attainment, the six-year graduation rates both of students of color and 
of majority students in an institution of higher education. This study theorized that 
multiple variables work together to influence baccalaureate degree attainment for 
students across race/ethnicity, and therefore data were examined through the General 
Linear Model (GLM) multivariate procedure to produce results that either supported or 
challenged the model. The GLM process offered several advantages. First, several 
dependent variables could be tested in the same model. The advantage of having the 
different graduation rates in the same model was that a more accurate prediction of the 
different graduation rates could be obtained, since to some extent students influence each 
other’s graduation rates (Litten, 1991; McPherson & Winston, 1993). Thus, the 
graduation rates of African Americans, White Americans, Asian Americans, 
Latino/Hispanic Americans and of all students could be assessed simultaneously through 
the same multiple regression procedure. Secondly, by using one identical institutions data 
set, where all the ethnic/racial graduation rates were represented and the same institutions 
were tested for the two cohorts represented in the sample, it would be possible to 
compare across ethnic/racial groups and across institutions over two consecutive, six-year 
cohorts. Through the GLM procedure it would be possible to examine the between 
subject effects between the independent variables as well as their effect on the dependent 
variables of graduation rates based on race/ethnicity. 
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General Limitations 
In many public, research extensive and intensive institutions, the population under 
study already could have mechanisms in place to help with retaining students of color, 
such as scholarships, loans, tutoring services, academic skills workshops, peer-based 
social support groups (multicultural organizations), peer-based academic support groups 
(peer mentors), and learning communities (residential and course based) with faculty 
participation. These mechanisms that were in place could be reflected as a measure of 
organizational behavior, in one or more of the independent variables of institutional 
expenditures. Further, because some of these programs had students of color as their 
participants, it would be reasonable to expect there could be a high correlation between 
variables dealing with organizational behavior and the retention of students of color, 
possibly even positively influencing graduation rates. However, other programs could 
affect both majority students and students of color. Nevertheless, the data available for 
this study in regard to the institutional expenditures were the total expenditures spent on 
all students and not just on students of color. Future research would be able to further 
refine the variables used in this study in terms of specific beneficiaries and outcomes. 
There were also structural limitations involved in the prediction of graduation 
rates based on institutional behavior for small sub sets of students since students of color 
were a minority in the predominantly white institutions (PWIs) represented in this 
sample. This was particularly a problem for the Native American student sample, since 
only 88 institutions reported their graduation rates. Therefore, the Native American 
graduation rate data were omitted from the study. For non-Hispanic, African Americans, 
Hispanic/Latino Americans and Asian Americans, the sample size of institutions that 
reported their graduation rates was very close to that of the sample of institutions that 
reported White, non-Hispanic American graduation rates. Hence it was possible to study 
three of the racial/ethnic student groups out of the four that were commonly defined 
under the term “students of color.” 
Furthermore, with as many as eight institutional expenditures in this study, the 
possibility of missing data increased, which further reduced the sample size. Another 
structural limitation of this study was that although the effects of institutional 
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expenditures were measured against undergraduate graduation rates, many of the 
institutions in this study also had graduate and pre-professional students. Hence, it would 
be difficult to parcel out what proportion of institutional expenditures affected only 
undergraduate students. At present public, research extensive and intensive institutions do 
not identify what percentage of the university-wide E & G expenditures benefit only 
undergraduate students, what percentage of E & G expenditures benefits only graduate 
students (including pre-professional students) and what benefits all students. Public, 
research extensive and intensive universities also do not identify under which category of 
E & G expenditures programs that research has identified as helping to retain 
undergraduates are reported. All 127 institutions in this study had undergraduate students 
enrolled, all had graduate students enrolled and some had pre-professional students 
enrolled as well. 
The other significant limitation was that the dependent variables in this study 
measured “the percentage of first time, full-time, degree-seeking freshmen who earn a 
Bachelor’s degree from the institution where they originally enrolled” (Education Trust, 
2002, 2003, web site; see definitions below). Many students who earn their Bachelor’s 
degrees part-time, or as transfer students from other institutions, or who began as non 
degree-seeking students would not be reflected in the graduation rates of the dependent 
variables in this study. Further, 
any student who failed to earn a degree for the following reasons: 1) left school to 
serve in the armed forces, 2) left school to serve with the foreign [service] of the 
federal government, 3) left school to serve on an official church mission, 4) died 
or became permanently disabled (Education Trust, 2002, 2003, web site), 
would not be included in the calculation of the graduation rates of the dependent 
variables (see definitions below). For this study, the data that were examined were 
collected by the College Results Board (Education Trust) from IPEDS (The Integrated 
Post-secondary Education Data System) and NCES (National Center for Education 
Statistics). Further, as with all such data, there had to be trust that the collectors and 
analyzers in the above organizations as well as in the respective institutions that supplied 
the data did their work accurately. 
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Despite these limitations, since all the institutions in this sample had an 
overwhelming majority of undergraduate students as compared to graduate students (see 
Chapter Two), this research as an exploratory study would be able to identify trends and 
possible areas for future research. If the results of this study predict that some of the E & 
G expenditures had a significant effect on the graduation rates of undergraduate students, 
using both quantitative and qualitative methods future research could narrowly focus only 
on undergraduate students. 
As with all scientific research, there was value even in discovering through the 
regression procedure that institutional expenditures over-estimate or under-estimate the 
predictions of undergraduate graduation rates, of students of color and majority students 
at individual, public, research extensive intensive institutions, since that would indicate 
that there could be institution specific characteristics unrelated to institutional 
expenditures that were important. Thus, despite these limitations, this study has the 
potential to suggest new avenues for further research. 
Conceptual and Operational Definitions 
To better understand this study, the following terms are defined: 
Institutional Type. There are three major sectors of institutions that provide post-
secondary education: public institutions, which range from constitutionally autonomous 
research universities to locally-funded community colleges; private not-for-profit 
institutions, which range from major research universities to liberal arts institutions; and 
private for-profit institutions. Education also is provided outside of institutions of higher 
and post-secondary education—for example, in corporate settings and over the Internet 
(Cunningham, Wellman, Clinedinst, & Merisotis, 2001). This study is confined to formal 
institutions of higher education as defined by the U.S. Department of Education, focusing 
on public, research extensive and intensive, institutions in the public sector. 
Carnegie Classification. This system classifies all degree-granting and accredited 
institutions based on degree conferrals, federal support, and admissions selectivity, 
divided into Doctoral/Research, Master’s, Bachelor’s (General & Liberal Arts), Associate 
of Arts, and Specialized institutions. This study uses the 2000 Carnegie classification of 
public, research extensive/intensive institutions to group institutions for analysis. 
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Doctoral/Research Universities Extensive. These institutions typically offer a wide range 
of baccalaureate programs and are committed to graduate education through the 
doctorate. During the period studied, they awarded 50 or more doctoral degrees per year 
across at least 15 disciplines (Carnegie Classification, 2000, see Carnegie Foundation, 
2006). 
Doctoral/Research Universities Intensive. These institutions typically offer a wide range 
of baccalaureate programs, and they are committed to graduate education through the 
doctorate. During the period studied, they awarded at least ten doctoral degrees per year 
across three or more disciplines, or at least 20 doctoral degrees per year overall (Carnegie 
Classification, 2000, see Carnegie Foundation, 2006). 
IPEDS. The institutional graduation-rate data presented in College Results Online are 
collected from the U.S. Department of Education’s National Center for Education 
Statistics (NCES), through a centralized higher education data collection process called 
the Integrated Post-secondary Education Data System (IPEDS). IPEDS consists of a 
series of surveys through which institutions provide data about themselves on a variety of 
topics.  One of these surveys is the Graduation Rate Survey (GRS) (Education Trust, 
2002, 2003). 
Dependent Variables: Graduation Rate Data. GRS graduation rates are based on the 
percentage of first-time, full-time, degree-seeking freshmen who earn a bachelor’s degree 
from the institution where they originally enrolled.  Undergraduates who begin as part-
time or non degree-seeking students or who transfer into the institution from elsewhere in 
higher education, are not included in the GRS cohort. In addition to limiting the GRS 
cohort to those students described above, institutions are also allowed to exclude from 
their calculations any students who fail to earn a degree for the following reasons: 1) left 
school to serve in the armed forces, 2) left school to serve with the foreign [service] of 
the federal government, 3) left school to serve on an official church mission, 4) died or 
became permanently disabled (Education Trust, 2002, 2003). 
1996 and 1997 Cohorts. Two full cohorts of GRS data are contained in College Results 
Online: the entering freshman classes of 1996 and 1997. Students who began in Fall 1997 
are considered to have successfully completed their degree within six years if they earned 
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the degree on or before August 31, 2003. The 1996 – 2002 and 1997 – 2003 cohorts 
include graduation-rate data disaggregated by race/ethnicity for the six-year graduation 
rates. At some institutions, the number of students in a given cohort can be very small, 
particularly when graduation rates are broken down by race/ethnicity. College Results 
Online does not report graduation rates for groups of students smaller than ten. In 
addition, some graduation rates based on small cohorts have been statistically perturbed 
by the U.S. Department of Education, for privacy purposes. This process does not alter 
overall measures of central tendency for the graduation rate cohort (Education Trust, 
2002, 2003). 
Assignment to ethnic/racial categories. A student may be included in the group to which 
he or she appears to belong, identifies with, or is regarded in the community as 
belonging. However, no person may be counted in more than one racial/ethnic category. 
Racial/ethnic descriptions: Racial/ethnic designations used in IPEDS and similarly in this 
study do not denote scientific definitions of anthropological origins (NCES, 2003). This 
classification applies only to domestic U.S. students and do not include international 
students. 
African American, non-Hispanic. A person having origins in any of the black racial 
groups of Africa (except those of Hispanic origin) (U.S. Census Bureau, 2005d). In this 
study will be referred to as African American. 
Asian American. A person having origins in any of the original peoples of the Far East, 
Southeast Asia, the Indian Subcontinent, or Pacific Islands. This includes people from 
China, the Philippine Islands, India, (these three together constitute 58% of the Asian 
American total), as well as from Japan, Korea, American Samoa, Vietnam, Cambodia, 
Malaysia, Pakistan, and Thailand. Asian groups are not limited to nationalities, but 
include ethnic terms, as well (U.S. Census Bureau, 2002, 2005d). In this study Asian 
American is a broad term that may also encompass Pacific and Hawaiian Islanders. 
Hispanic/Latino American. A person of Mexican, Puerto Rican, Cuban, Central or South 
American, or other Spanish culture or origin, regardless of race. The question on 
Hispanic origin asks respondents if they are Spanish, Hispanic or Latino. Starting with 
Census 2000, the question on race asks respondents to report the race or races they 
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consider themselves to be. Thus, Hispanics may be of any race (U.S. Census Bureau, 
2005d). Since some Hispanics prefer to refer to themselves as Latinos (Jones-Correa & 
Leal, 1996), which is a broad linguistic term that may also cover those who speak 
Portuguese; in this study the term Hispanic/Latino will be used. 
White, non-Hispanic American. A person having origins in any of the original peoples of 
Europe, North Africa, or the Middle East (except those of Hispanic origin) (U.S. Census 
Bureau, 2005d). In this study these persons will be referred to as White Americans. 
Independent Variables: 
Educational and General (E & G) expenditures. This category includes institutional 
expenditures for instruction, academic support, student services, institutional grants, 
institutional support, research, public service and plant operation & maintenance (IPEDS 
variable definition, NCES, 2003). 
Instructional Expenditures. The sum of all operating expenditures associated with 
colleges, schools, departments, and other instructional divisions of the institution and for 
departmental research and public service that are not separately budgeted. This would 
include compensation for academic instruction, occupational and vocational instruction, 
community education, preparatory and adult basic education, and remedial and tutorial 
instruction carried out by the teaching faculty for the institution's students (IPEDS 
variable definition, NCES, 2003). 
Academic support expenditures. The sum of all operating expenditures associated with 
activities and services that support the institution's primary missions of instruction, 
research, and public service (IPEDS variable definition, NCES, 2003). 
 Student services expenditures. The sum of all operating expenditures associated with 
admissions, registrar activities, and activities whose primary goal is to contribute to 
students’ emotional and physical well-being and to their intellectual, cultural, and social 
development outside the context of the formal instructional program. Examples include 
student activities, cultural events, student newspapers, intramural athletics, student 
organizations, supplemental instruction outside the normal academic program (remedial 
instruction for example), career guidance, counseling, financial aid administration, and 
student records (IPEDS variable definition, NCES, 2003). 
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Institutional Grants (Scholarships and Fellowships) expenditures. The sum of all 
operating expenditures associated with scholarships and fellowships treated as 
expenditures because the institution incurs an incremental expenditure in the provision of 
a good or service. Thus, payments made to students or third parties in support of the total 
cost of education are expenditures if those payments are made for goods and services not 
provided by the institution. Examples include payments for services to third parties 
(including students) for off-campus housing or for the cost of board provided by 
institutional contract meal plans. The amount of expenditures in this function is the total 
of all institutional scholarships reduced by the amount classified as discounts and 
allowances (IPEDS variable definition, NCES, 2003). 
Research expenditures. Funds expended for activities specifically organized to produce 
research outcomes and commissioned by an agency either external to the institution or 
separately budgeted by an organizational unit within the institution. Does not include non 
research expenditures (e.g., training) (IPEDS variable definition, NCES, 2003). 
Public service expenditures. Funds budgeted specifically for public service and expended 
for activities established primarily to provide non instructional services beneficial to 
groups external to the institution. Examples are seminars and projects provided to 
particular sectors of the community and expenditures for community services and 
cooperative extension services (IPEDS variable definition, NCES, 2003). 
Institutional Support expenditures. The sum of all operating expenditures associated with 
the day-to-day operational support of the institution. Includes expenditures for general 
administrative services, central executive-level activities concerned with management 
and long range planning, legal and fiscal operations, space management, employee 
personnel and records, logistical services such as purchasing and printing, and public 
relations and development (IPEDS variable definition, NCES, 2003). 
Plant Operation and Maintenance expenditures. The sum of all operating expenses 
associated with operations established to provide service and maintenance related to 
campus grounds and facilities used for educational and general purposes (IPEDS variable 
definition, NCES, 2003). 
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Institutional Selectivity. Percent admitted - percent of first-time, first-year, degree-
seeking [undergraduate] applicants who were admitted. (Education Trust, 2002, 2003; 
IPEDS variable definition, NCES, 2003). 
Geographic Regions. The U.S. is divided into nine geographic regions (IPEDS). These 
are: 1) New England: (CT, ME, MA, NH, RI, VT); 2) Mid East: (DE, DC, MD, NJ, NY, 
PA); 3) Great Lakes: (IL, IN, MI, OH, WI); 4) Plains: (IA, KS, MN, MO, NE, ND, SD); 
5) South East: (AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV); 6) South West: 
(AZ, NM, OK, TX) ; 7) Rocky Mountains: (CO, ID, MT, UT, WY); 8) Far West: (AK, 
CA, HI, NV, OR, WA); 9) Outlying Areas: (AS, FM, GU, MH, MP, PR, PW, VI). 
For the purposes of this study, in order to reduce the number of categories, the regions 
have been divided into four: North East (New England and Mid East); Mid West (Great 
Lakes and Plains); South (South East) and West (South West, Rocky Mountains and Far 
West). There were no institutions in the data set from outlying areas (IPEDS variable 
definition, NCES, 2003). 
Degree of Urbanization. There are seven possible degrees of urbanization, using a 
classification system from the U.S. Census Bureau: (NCES, 2003): 1) Large city – A 
central city of a consolidated metropolitan statistical area (CMSA) or metropolitan 
statistical area (MSA) with the city having a population of 250,000 or more; 2) Mid-size 
city – A central city of a CMSA or MSA with the city having a population of less than 
250,000; 3)  Urban fringe of large city – Any incorporated place within a metropolitan 
area containing a large city; 4) Urban fringe of mid-size city – Any incorporated place 
within a metropolitan area containing a mid-size city; 5) Large town – An incorporated 
place with a population of 25,000 or over lying outside of a CMSA or MSA; 6) Small 
town – An incorporated place with a population of less than 25,000 but greater than or 
equal to 2,500 lying outside of a CMSA or MSA; 7)  Rural – Any place designated by the 
Census as rural (IPEDS variable definition, NCES, 2003). 
Summary 
This study proposed to add to the scholarship of higher education by extending 
what was already known about how institutional expenditures individually and 
collectively influenced baccalaureate degree attainment for students of color and majority 
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students. Specifically, this study sought to elaborate on institutional behavior and its 
relationship to student persistence by incorporating additional perspectives from both the 
internal and external environments in which universities operated. While several studies 
had considered the theoretical lens of organizational behavior from the internal 
environment perspective, few studies had integrated both the internal and external 
environments to explain the influences on educational attainment for students of color 
and majority students. 
Chapter Two provides a review of previous conceptual and empirical research to 
provide a context for the identification of variables to be proposed and tested in this 
study. This chapter places the context of the study on the need for social integration into 
the university culture as one of the best ways of retaining students. One of the premises 
of this study was that the study of organizational financial attributes provided a window 
into possible sources of social integration. Chapter Two provides a review of the 
literature in regard to the topics of institutional expenditures or resource allocations 
(internal environment), institutional selectivity, the graduation rates of students of color 
and majority students, and the departure of students from college. It also deals with the 
external environment (geographical region and degree of urbanization) in which 
universities operate. 
Chapter Three outlines the general methodological approach adopted, the 
philosophical assumptions, methodology, data, sample, and variables for this study. 
Chapter Four presents the results of the data analysis used to test and investigate the 
research questions. Chapter Five discusses the results of the data analysis by considering 
the individual and collective influence of the internal environment in the context of the 
presence and the absence of the external environment on status attainment of students of 
color and majority students. The chapter offers implications for education theory and 
practice. 
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CHAPTER TWO: LITERATURE REVIEW 
 
In this chapter the theoretical perspectives in regard to student departure and 
status attainment for students of color will be discussed. The purpose of this chapter will 
be to flesh out in some detail the need to take the external as well as the internal 
environments of universities into account in carrying out cost studies. How universities 
spend their money is often constrained not only by the internal environment but also the 
external environment in which they operate. 
Stringer, Cunningham, Merisotis, Wellman, & O’Brien (1999) noted that with the 
increase in the cost of higher education there were, “pressures within the educational 
community to provide financial accountability” (p. 5). These pressures initially caused by 
“institutional concerns about enrollment during a period of demographic decline, more 
recently these issues have emerged as part of the larger public discussion of institutional 
performance and student outcomes” (Astin, Korn, & Green, 1987, p. 36). 
Alexander (2000) observed, “a new economic motivation is driving states to 
redefine relationships by pressuring institutions to become more accountable, more 
efficient, and more productive in the use of publicly generated resources” (p. 411). The 
economic motivation referred to here was the decline in state funding for higher 
education, which particularly affected public institutions, the focus of this study (see also, 
The Pew Charitable Trust, 1994). 
The institutions in this study were public universities, where the cost of 
attendance was usually considerably less than at private universities (Lee & Carroll, 
2001). Further, public institutions attracted a very diverse student population, some of 
whom were adult students, students with families, part-time students and commuter 
students (Andrews & Fonseca, 1998). Since all public, research extensive and intensive 
institutions, received significant state funding (see Appendix A) they could be held under 
greater scrutiny to educate a wide variety of students. 
A sizeable proportion of both majority and minority students came from families 
with a low socio-economic status (SES) and universities, policy-makers and the general 
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public were becoming more concerned with issues of access and affordability (Saunders, 
2004). For public institutions in the U.S., net tuition revenues accounted for 26.2% of 
total educational funding in 1991, 31% in 1993, and 33% in 2003 (State Higher 
Education Executive Officers, 2004). Hence, institutional behavior in terms of the 
efficient and effective allocation of financial resources may become increasingly 
important (Gansemer-Topf, 2004). 
Institutional Selectivity and Graduation Rates 
Research universities, both public and private, have among their number, some of 
the most selective institutions in the U.S. Although public, research extensive and 
intensive institutions form only 8% of the 2,171 bachelor’s degree-granting institutions in 
the U.S. (NCES, 2003, see Figure 1 below), they award more bachelor’s degrees than the 
combined total of bachelor’s degrees awarded by all the private, not for profit 
institutions, all the for profit institutions, and all the other specialized institutions in the 
country put together (NCES, 2003, see Figure 2 below). 
 In 2003, the 165 public, research extensive and intensive institutions awarded 
531,409 bachelor’s degrees compared with the 448,328 awarded by the 907 private, not-
for-profit institutions, the 5,774 bachelor’s degrees awarded by the 22 private, for-profit 
institutions, and the 53,079 bachelor’s degrees awarded by the 711 other specialized 
institutions in the U.S. (NCES 2003, see Figure 1 & Figure 2 below). 
As Figure 1 and 2 reveal, public, research extensive and intensive institutions 
educate a large proportion of undergraduates in this country. Figure 3 illustrates the 
percentage of FTE undergraduates in 2002, for public, research extensive and intensive 
institutions as a proportion of the total FTE student body (undergraduate, graduate and 
pre-professional). The proportion of FTE undergraduates as a proportion of the total FTE 
student body in 2003 was similar. Since this is a study on the effect of institutional 
expenditures on graduation rates of undergraduate students of color and majority 
students, it is appropriate to analyze closely the issue of graduation rates and in particular 
the role that institutional selectivity plays in it. 
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Figure 1. Universe of Bachelor’s Degree granting Institutions by Carnegie Classification, 
2000 (NCES, 2003). 
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Figure 2. Bachelor’s Degrees awarded in 2003 (NCES). 
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Figure 3. Percentage of Undergraduates in Public, Research Extensive and Intensive 
Institutions (NCES, 2002). 
 
An institutional six-year cohort graduation rate according to Burke (1998) was a 
common measure of institutional effectiveness. He observed, “If what gets measured is 
what is valued, then what gets funded is doubly prized” (p. 49). If graduation rates are 
what are valued, then those institutional expenditures that influence graduation rates 
become very important. This study will examine the graduation rates of students of color 
and majority students in order to identify which institutional expenditures contribute 
towards graduation rates and thereby to institutional effectiveness at public, research 
extensive and intensive institutions. 
The six-year graduation rate is valuable because it evaluates an outcome 
important to students, their parents, legislators and other members of the public, the 
pursuit and completion of a university degree. However, as noted below, graduation rates 
are an imperfect measure of institutional effectiveness partly because of the influence of 
institutional selectivity. That is, more selective institutions also attracted academically 
better prepared students that resulted in higher six-year graduation rates (Horvat, 2001), 
but it is the best quantifiable measure available for this data driven study. 
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In other words, institutions could be effective at graduating students not primarily 
because they were the best institutions in the country in helping students to learn (Horvat, 
2001) but because their selectivity and other extraneous factors like the influential 
positions occupied in a stratified society by their alumni (which according to Kamens, 
1971, provided role models), and the prestigious universities’ structural connections with 
the higher sectors of the occupational structure, provided graduates of these institutions 
with “sponsorship and mobility…with political and economic elites in the society” 
(Kamens, 1971, p. 272; see also Kamens, 1974; Kingston & Lewis, 1990; Turner, 1961). 
As Horvat (2001) noted, this was a classic case of social reproduction first alluded to by 
Bourdieu (1987). Another way of phrasing this phenomenon is to recognize that 
undergraduate students studying at elite institutions have a high incentive to persist 
towards graduation independent of the educational mission of the university (Kamens, 
1971, 1974). Therefore, while universities may claim credit for their high graduation 
rates, there may be other factors that may be more important in high graduation rates. 
 This study examined, in part, the relationship between institutional expenditures 
and the graduation rates of students of color and majority students. Apart from the 
influence of financial expenditures, graduation rates of students may also have differed at 
institutions depending on their institutional selectivity. Carnevale and Rose (2004) noted 
that institutional selectivity was a measure of how competitive an institution was and was 
mostly decided by students’ academic ability. Thus, highly selective institutions require 
new students to have high standardized test scores, an outstanding high school (HS) grade 
point average (GPA), and be in the top tier of the HS rank. Several studies have 
concluded that students who have high GPAs and school ranks etc., are more likely to 
persist in college than students with low high school GPAs or low test scores. 
 Astin, Korn, and Green (1987) identified what characteristics were related to 
retention and graduation. They found that SAT scores and high school GPAs were 
correlated with retention and graduation rates. Some of their findings included, 67.7% of 
students with a SAT score of above 1300 were likely to have a bachelor’s degree after 
four years compared to 9.9% of students who had a SAT score of less than 700. Of those 
with an “A” average in high school 57.8% were likely to have earned a Bachelor’s degree 
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in four years compared with 15.7% of students with “C’ averages in HS (Astin et al., 
1987). 
Similar results were obtained in a study by Murtaugh, Burns, and Schuster (1999), 
who found that 68.9% of students with HS GPAs of 3.3 – 4.0 were retained after four 
years compared with 17.5% of students with HS GPAs of less than 2.0. Of those with 
SAT scores of 1200 - 1600, 67.6% were retained after four years compared with 52.1% 
for those with less than 1000. The studies done by Astin, Korn, and Green (1987) and 
Murtaugh, Burns, and Schuster (1999) used average institutional SAT composite scores. 
Institutional selectivity generally was highly correlated with SAT/ACT composite scores 
(Gansemer-Topf, 2004). The conclusions of these studies emphasized the connection 
between students’ academic ability, their retention, and graduation rates. 
Institutions that enroll students with high academic ability would have high 
graduation rates (Gansemer-Topf, 2004). Since institutional selectivity mainly relied on 
measures of academic ability or academic preparation (usually defined in the above 
literature as High School GPAs, SAT/ACT scores, and/or HS courses taken), it could be 
assumed, as Mayer-Foulker (2002) noted (see Figure 4 below), that an institution with 
high selectivity would enroll students with high academic ability, who, in turn, would be 
more likely to persist toward graduation. Mayer-Foulker held that, “academic institutions 
seeking excellence must recognize that their mission is to maximize the aggregate 
achievement of their current students” (p. 487). He observed that one of the ways that the 
achievement of current students could be raised was through targeted expenditures that 
would increase the resources available for student achievement. They also held that, 
“higher graduation rates, which reflect a lower risk of failure, attracted better future 
students” (p. 483). Given the importance of higher graduation rates in attracting better 
future students, this study hopes to identify institutional expenditures that have an impact 
on graduation rates of students of color and majority students. 
 Nevertheless, while Mayer-Foulker (2002) noted the importance of high 
graduation rates in attracting better future students, other researchers have questioned the 
importance that institutions have given to graduation rates. Researchers have drawn 
attention to the fact there was a correlation between high applications and selectivity, and 
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the increase in applications to elite universities increased their selectivity (McDonough, 
Ventresca, & Outcalt, 1999). As Horvat (2001) pointed out, “parents and students believe 
they are getting a better product from these institutions, they are receiving superior 
educational experience that improves upon an already high level of skill or ability” (p. 
205). 
In this study, one of the institutional measures of academic success used was the 
graduation rates of universities. However, as Astin (1985, 1989) noted, institutions of 
higher education should be evaluated by the degree to which they improve or educate 
their students. 
This would have been a better indicator of academic success than graduation 
rates. Using this “talent development model” (Astin, 1985), elite institutions would not be 
considered as effective in their mission as for example, historically black colleges and 
universities (HBCUs) (Horvat, 2001). This is because some HBCUs enroll students with 
far less well-developed academic skills. Good students, as Horvat noted above, would 
succeed because they were better motivated and had better prior preparation and not 
necessarily due to the quality of the educational experience they would subsequently 
receive at a university. 
…it can be argued that they [referring to HBCUs] develop the academic skills of 
their students far more than elite colleges. Elite colleges select the most able 
students. It is no wonder their graduates go on to distinguished careers. These 
colleges serve the function of marginally increasing students’ skills and, through 
the imprimatur of elite status, propelling them ahead in our stratified 
society...Graduates from elite institutions reap greater economic benefits 
throughout life than graduates of other colleges (Kingston & Lewis, 1990). This 
system continues to function precisely because individuals unquestioningly accept 
the social hierarchy and because they personally derive benefit from attending an 
elite college…As Bourdieu (1987, p. 248) notes, ‘the material and symbolic 
profits which the academic qualification guarantees also depends on its scarcity.’” 
(cited in Horvat, 2001, p. 205) 
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Horvat’s (2001) comments in regards to elite institutions, (she was referring to 
Ivy League institutions), might not be valid for all public, research extensive and 
intensive institutions, the focus of this study, but they could be valid for some. For this 
reason, this study will be introducing a selectivity variable when analyzing the predictive 
capacity of institutional expenditures to influence graduation rates of students of color 
and majority students. 
It should however be noted, that one of the difficulties with jettisoning the 
existing system is that easy to quantify data are not readily available to measure student 
learning, and, therefore the success of an institution’s educational mission is measured by 
readily obtainable data such as graduation rates. There is also yet another aspect to this 
issue of institutional selectivity— some researchers were of the view that “one of the 
things students care about most in choosing a school is the quality of the students” 
(McPherson & Winston, 1993, p. 72). 
Litten (1991), for example, noted that the typical student wants to attend an 
institution where his or her classmates will be somewhat, but not too much, more 
accomplished than he or she is. Litten advanced two reasons for this conclusion: 1) 
reputation – the job market prospects for a student was partly influenced by the average 
quality of his or her classmates, and 2) students learn from their colleagues and it may be 
they learn the most from peers who were near him or her in capabilities and 
accomplishments, and perhaps preferably a little above. McPherson and Winston (1993) 
observed that in this way, students act as both “consumers of education and as inputs to 
one another’s education” (p. 72). 
This aspect means that if an institution allocated more of its resources towards 
improving the quality of the student body with a few high achievers, it could have a 
ripple effect by improving the learning of most of its students. One of the advantages of 
this is that it could lead to improving the reputation of the school and demand for its 
services, thus making it easier for the school to improve the quality of its other resources 
as well (McPherson & Winston, 1993). 
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Summary 
 This study sought to examine if resource allocation strategies and the graduation 
rates of students of color and majority students differed based on an institution’s 
selectivity rating. The institution’s selectivity in this study was measured through the 
percentage of students accepted for admission by the institution compared with the 
number who applied. The assumption made is that the institution’s acceptance rate has a 
strong correlation with the students’ high school GPA, SAT/ACT scores, and high school 
rank. 
Degree Attainment and Low SES Students 
 Given the context of the importance of going to college and graduating, who 
actually goes to college and graduates? Some of the public, research extensive and 
intensive institutions in this study are among the most selective institutions in the 
country. It was estimated that in the U.S. low-income students attend college at much 
lower rates than students from families with higher incomes (Gladieux, 2004). Gladieux 
observed, 
for families earning more than US $80,000 per year, nine in ten high school 
graduates by age 24 will have attended college. For the same age category, for 
families earning less than US $33,000 per year, only six in ten will have attended 
(p. 25). 
In regard to the most selective institutions of higher education in the U.S., “only 
3% of the students came from the bottom income quartile and only 10% are from the 
bottom one-half of the income scale. Almost 75% came from families in the top quartile” 
(Carnevale & Rose, 2004, p. 106). Other researchers had similar findings, Fitzgerald and 
Delaney (2002) for example, noted that “within five years of entering college nationwide, 
more than 40% of the students from the top income quartile graduated with their 
bachelor’s degree compared to 6% from the lowest income quartile” (p. 15). 
There was great variation among the institutions in this study and not all public, 
research extensive and intensive institutions were selective. In this study in 2002, of those 
who applied for admission, 31.5% of institutions admitted 80% or more of applicants 
(selectivity range 0-20), 46.5% of institutions admitted between 60% and 79% of 
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applicants (selectivity range 21-40), 17.3% of institutions admitted between 40% and 
59% of applicants (selectivity range 41-60), and only 4.7% of institutions admitted 
between 20% and 39% of applicants (selectivity range 61-80) (see Figure 4 below). 
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Figure 4. Histogram of Institutional Selectivity for Public, Research Extensive & 
Intensive Institutions in this study in 2002. 
 
The importance of this section for this study is that it helps to understand the 
bigger picture of attending college from a societal context. If obtaining higher education 
was the great equalizer (Kinzie, Palmer, Hayek, Hossler, Jacob, & Cummings, 2003) and 
the route of upward mobility (Kinzie et al., 2003) in stratified societies (Bourdieu, 1987; 
Horvat, 2001; Kamens, 1974), the opportunities available in a democratic society, must 
be assessed from the viewpoint of their scarcity in order to be truly valued (Bourdieu, 
1987). 
Expenditures Patterns at Public, Research Extensive & Intensive Institutions 
Institutions allocate different amounts as resources. This section considered trends 
in institutional expenditures at public, research extensive and intensive institutions. 
The majority of institutional expenditures were those used for the daily operation 
of an institution’s activities and these were referred to as Education and General (E & G) 
expenditures (Cunningham, Wellman, Clinedinst, & Merisotis, 2001). E & G 
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expenditures included “instruction, academic support, student services, scholarships and 
fellowships (grants), institutional support, research, public service, plant operations and 
maintenance, mandatory and non mandatory transfers” (Cunningham et al., 2001, p. vi). 
The relationship between E & G expenditures (except for mandatory and non mandatory 
transfers) and the graduation rates of undergraduate students of color and majority 
students were analyzed in this study. Since expenditures on mandatory and non 
mandatory transfers were minimal for public, research extensive and intensive 
institutions, they were not included in this study (Cunningham et al., 2001; NCES, 2004). 
After 2001, public institutions stopped reporting on mandatory and non mandatory 
transfers on adopting the new GASB accounting procedures. 
Bowen (1980) studied public and private, research and doctoral granting 
institutions, comprehensive universities and colleges, liberal arts colleges and two-year 
colleges, and identified differences in institutional spending among them. The one 
similarity that Bowen found was that more affluent institutions expended more money in 
every area than their less affluent counterparts. 
To examine whether Bowen’s (1980) findings were valid for this study of public, 
research extensive and intensive institutions, the 127 institutions were divided into more 
affluent and less affluent institutions and their E & G expenses compared. In the more 
affluent institutions were the 63 institutions that had the highest E & G expenditures. The 
less affluent institutions were the remaining 64 institutions in this study. This division of 
the institutions into more affluent and less affluent institutions was important to make 
comparisons since the total E & G expenditures among the institutions in this study 
varied greatly, for example, from $137 million to $1.8 billion in 2002. 
In the financial year 2002, it was observed that the less affluent institutions spent 
on average a greater percentage of their E & G budget as compared to the more affluent 
institutions, on expenditures related to: instruction, academic support, student services, 
institutional support, grants, and plant operation and maintenance. In comparison, the 
more affluent institutions as compared to the less affluent institutions, on average spent a 
greater percentage of their budget on expenditures related to: research and public service. 
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However, in this sample of public, research extensive and intensive institutions, 
for both affluent institutions and less affluent institutions, the highest proportions of their 
respective budgets were spent on instructional expenditures and research expenditures. 
When the dollar value of the expenditure per FTE student was taken into account, the 
more affluent institutions spent more in each category of E & G expenditures, thus 
bearing out Bowen’s (1980) assertion above that more affluent institutions expended 
more money in every area than their less affluent counterparts. 
 When the institutional expenditures of the institutions in this study were examined 
separately according to their Carnegie classification as either research extensive or 
intensive, it was observed that public, research intensive institutions compared to 
research extensive institutions, spent a greater proportion of their budgets on expenditures 
related to: instruction, academic support, student services, institutional support, grants, 
and plant operation and maintenance. 
 In contrast, research extensive institutions compared to research intensive 
institutions, allocated a greater percentage of their budgets for research and public service 
expenditures. All the affluent institutions in this study were research extensive 
institutions. The E & G expenditures patterns for 2003 were similar to 2002. 
Bowen’s findings reflected the results of earlier research (see Bowen & Douglas, 
1971) and he concluded that, 
Even if one could select tiny groups of comparable institutions so homogeneous 
as to eliminate all cost differences, one would not change the reality that the cost 
of carrying out essentially the same services varies widely among American 
colleges and universities. The dispersion of costs is astonishingly great – so great 
that one may reasonably question the rationality or equity in the allocation of 
resources among higher education institutions. This state of affairs may be 
tolerated because so little is known about the relationships between the amount of 
resources and educational outcomes. The depth of this ignorance is indicated by 
the almost universal tendency to judge institutional results or quality in terms of 
inputs rather than outputs and to assume without evidence that more inputs 
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somehow will inevitably produce commensurately greater or better results (pp. 
120-121). 
 The more recent study by Hamrick, Schuh, and Shelley (2004) found that 
institutional expenditures vary across research institutions, depending on whether they 
had a professional school such as medical and/or law school. Even within a university, 
the unit cost of educating a student varies, depending upon their major. Thus, it costs 
more on average to educate an Engineering student than an English or Religious studies 
major (Stringer, Cunningham, Merisotis, Wellman, & O’Brien, 1999). Generally, 
however, students studying at research universities tend to pay a lower proportion of their 
instructional costs than do their counterparts at other types of institutions; for example, 
the subsidy for students at public institutions was 77%, on average, compared to 31% at 
private institutions (Stringer et al.). 
The longitudinal data on E & G expenditures for all four-year non-profit 
institutions for the period 1980-2000 has been reported by the National Center for 
Education Statistics (NCES, 2002b). In 1980, instruction commanded 35.1% of the E & 
G expenditures of an institution. By 2000, the percentage had dropped to 31%. The 
percentage of expenditures devoted to research increased from 9% to 10.5%. The 
percentage devoted to academic support increased from 7.2 to 7.9 although library 
expenditures were reduced from (2.8% to 2.2%). Percentages devoted to public service, 
student services and institutional support all increased (from 4.1% to 4.9%; 4.6% to 
5.0%; and 8.4% to 9.0%, respectively). The biggest percentage change in expenditures 
was in institutional grants (scholarships and fellowships). From 1980 to 2000, the 
percentages devoted to institutional grants almost doubled from 2.5% to 4.5% (NCES). 
To make a comparison with earlier research, the public, research extensive and 
intensive institutions in this study were analyzed. In this study, from 1996-2003, the 
percentage of expenditures allocated to instruction, research, public service, student 
services, institutional support, and plant operation and maintenance increased (see 
Appendix A and also Figure 5 and Figure 6 below). 
Between 1996 and 2003, research expenditures increased from 19.8% to 23.0%, 
instruction expenditures increased from 34.5% to 36.4%, public service expenditures 
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increased from 7.1% to 7.8%, student services expenditures increased from 3.9% to 
4.3%, institutional support expenditures increased from 7.2% to 7.6%, and plant 
operation and maintenance expenditures increased from 6.6% to 7.3%. 
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Figure 5. Composition of the E & G Expenditures in this study in 1996-1997 (NCES, 
1997). 
 
Academic support expenditures declined from 9.6% to 9.4% and expenditures for 
scholarships and fellowships (grants) declined from 7.6% to 4.1% (NCES, 2003). Some 
of the salient points that immediately arise from this study as compared to the NCES 
(2002b) study were that the type of institutions being surveyed had an important bearing 
on how institutions allocated resources. Thus, public research extensive and intensive 
institutions were: 1) increasingly providing more money towards research, 2) providing 
more money for instructional expenditures and plant operation and maintenance 
expenditures unlike in the NCES (2002b) study, 3) in common with other four-year 
institutions, allocating more resources for public service, student services, and 
institutional support, 4) but providing less resources for academic support expenditures 
and for scholarships and fellowships (grants), compared to the institutions in the NCES 
(2002b) study. 
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Figure 6. Composition of the E & G Expenditures in this study in 2002-2003 (NCES, 
2003). 
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Figure 7. Total E&G Expenditures per FTE Undergraduate student at Public, Research 
Extensive and Intensive Institutions in this study (NCES, 2002a). 
 
The public, research extensive and intensive institutions in this study were also 
divided into either more affluent or less affluent institutions depending on the amount 
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they spent as E & G expenditures and their patterns of expenditure compared. All 
institutions that spent over $22,046 per FTE student were considered affluent. Using this 
cut off point, half the institutions in this study fell below the threshold, and half fell 
above. The results are given in Appendix B. In Bowen’s (1980) study, more affluent 
institutions on average spend less money on educational purposes and physical plants, 
and more on student services and financial aid. 
Appendix B (see also Figure 7 above) gives the cost of educating a student in a 
public, research extensive and intensive institution. This was calculated by dividing the 
total amount each institution spent on E & G expenditures by the number of FTE 
undergraduate students enrolled in that institution. 
In Bowen’s (1980) study, the educational expenditures per student unit at all 
public institutions in 1975-76 varied from $1,266 in Connecticut to $2,956 in Montana. 
In this study, in 2002, the educational expenditures per student in public research 
extensive and intensive institutions varied from $8,979.6 in Tennessee to $65,658.2 in 
California. Thus bearing out Bowen’s (1980) assertion that the ‘cost of carrying out 
essentially the same services varies widely among American colleges and universities” 
(p.120). 
When Appendices A and B were compared it was observed that the graduation 
rates of students of color and majority students varied across the affluent and less affluent 
institutions. Further, while data on how much an institution spends per FTE 
undergraduate student on each E & G category were available, what impact that 
expenditure had on the graduation rates of students based on race/ethnicity was not 
known. This study hopes to address that question. 
 Another way of phrasing the same question is to ask, how might these trends 
affect current and future graduation rates of students of color and majority students? One 
of the outcomes of this study is to present institutional decision-makers with information 
on how their resource allocation decisions may affect the graduation rates of students of 
color and majority students. Through analysis of the internal environment of expenditure 
patterns in universities with the external environment of geographical regions and degree 
of urbanization and the impact that these two environments have on graduation rates of 
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students of color and majority students, this study provides insight into how resource 
allocation expenditure patterns may enhance or detract graduation rates of students based 
on race/ethnicity. 
 In his revenue theory of costs, Bowen (1980) noted that institutions work hard at 
increasing their revenues and then spend them. What would be useful is if institutions 
have strategies to improve institutional effectiveness. This study hopes to provide 
information that would help in this regard by analyzing the effect of institutional 
expenditures on graduation rates of students of color and majority students. 
Appendix A reveals that public, research extensive and intensive institutions have 
consistently been increasing their research expenditures from 1996-1997 to 2002-2003 
(see also Figure 8 below). The Boyer Commission on Educating Undergraduates in the 
Research University (1998) noted that universities need to adopt and adapt the research-
as-teaching model used extensively at the graduate level, for the undergraduate level. 
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Figure 8. Research Expenditures as a Percentage of E & G Expenditures from 1996-1997 
to 2002-2003, for Public, Research Extensive and Intensive Institutions in this study 
(NCES). 
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As a consequence universities have seen an increase in undergraduate research 
programs. Pascarella and Terenzini (2005) observed in their book, “How college affects 
students – A third decade of research,” that 
Undergraduate research programs are an amalgam of situational and behavioral 
factors intended both to provide a window on the intellectual life of the scholar 
and to promote students’ active involvement in their own learning, increased and 
more meaningful interaction with faculty members, opportunities to apply course-
related theory and skills in solving real problems, and a challenging intellectual 
activity (p. 406). 
The findings of Jonides, von Hippel, Lerner, and Nagda (1992), and Nagda, 
Gregerman, Jonides, von Hippel, and Lerner (1998) confirmed this aspect that 
undergraduate student-faculty research partnerships affected student retention positively. 
The Nagda et al., study found that retention rates increased for some students and “this 
effect was strongest for African American students and sophomores rather than first-year 
students” (p. 6). Other studies that found that undergraduate research programs affected 
retention until degree completion were Rayman and Brett (1995), Sax (1994), and Verity, 
Gilligan, Frischer, Booth, Richardson, and Franklin (2002). 
Organizational Behavior 
This study focused first on the internal environment—the resource allocation 
strategies and their effects on the graduation rates of students of color and majority 
students and second, the context of the external environment in which public, research 
extensive and intensive institutions operated. All higher education institutions resort to 
resource allocation activities that can be studied as a form of organizational behavior. 
Institutions receive their revenues from many different sources and must determine how 
to allocate these funds. 
Birnbaum (1988) noted that in line with other organizational behaviors, resource 
allocation strategies affected the culture of an institution, its processes of governance, and 
the leadership skills needed to manage it effectively. In order to better understand 
differences in resource allocation methods and their effects, it is helpful to understand 
 
 
39
theories of organizational behavior applicable to institutions of higher education. 
Birnbaum observed, 
American colleges and universities are the most paradoxical of organizations. On 
the one hand, it has been said that ‘they constitute one of the largest industries in 
the nation but are among the least businesslike and well managed of all 
organizations’ (Keller, 1983, p. 5). On the other hand, many believe that our 
institutions of higher education exhibit levels of diversity, access and quality that 
are without parallel. At a time when American business and technology suffer an 
unfavorable trade deficit and are under siege from foreign competition, our 
system of higher education maintains a most favorable ‘balance of trade’ by 
enrolling large numbers of students from other countries (p. 3). 
While this study’s focus is not primarily management of institutions of higher 
education per se, the allocation of financial resources has implications for how 
institutions are governed. In an era of accountability one of the indices for the success of 
the institution’s mission is the graduation rate of its students. If therefore financial 
resources has a measurable impact on the graduation rates of students that will be a 
reflection on how an institution is managed. In the subsequent section, the connection 
between organizational behavior and graduation rates will be explored. 
Organizational Behavior and Graduation 
Student departure, or failure to graduate, is the opposite of graduation. In this 
section, the issue of student departure will be studied with some of the major findings in 
the literature under two headings: 1) from the individual’s perspective and 2) from the 
organization’s perspective. Organizational behavior and its effect on graduation are 
important for this study because organizational behavior in terms of resource allocation is 
an important theoretical concept in this study since its effects on the graduation rates of 
students of color and majority students will be measured here. 
Student departure 
Almost 50% of students entering two-year colleges and more than one- quarter 
(28.5%) of students entering four-year colleges leave these institutions at the end of their 
first year (Tinto, 1993). Tinto observed, 
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Of the nearly 2.4 million students who in 1993 entered higher education for the 
first time, over 1.5 million will leave their first institution without receiving a 
degree. Of those, approximately 1.1 million will leave higher education 
altogether, without ever completing either a two- or a four-year degree program. 
(Tinto, 1993, p. 1) 
Considerable study has been undertaken in studying elements related to student 
retention and status attainment. For example, the lack of strong contact with other 
students and with faculty had been cited as the most important predictor of college 
attrition (Pascarella & Terenzini, 1977, 1979, 2005; Terenzini & Pascarella, 1977). 
Several researchers had observed that for African American students at Predominantly 
White Institutions (PWIs), faculty contact affected both persistence and academic 
performance (Braddock, 1981; Fleming, 1984; Nettles, Thoeny, & Gosman, 1986). 
Nagda, Gregerman, Jonides, von Hippel, and Lerner (1998) were of the view that, 
…faculty serves as institutional brokers for minority students at majority 
universities, connecting minority students to the academic and intellectual mission 
of the university. This interaction may further contribute to institutional 
identification and a sense of belonging among minority students (p. 2). 
As Astin (1975, 1982) and Tracey and Sedlacek (1984, 1985, 1987) noted, 
institutional identification was an important aspect in retaining students, especially 
African American students. 
How individual characteristics affect student persistence 
 A discussion on aspects of student departure must be understood in the context of 
student persistence. This section outlines some of the important research in regard to 
graduation rates and student persistence and discusses how this study supplements 
existing literature. Student persistence until graduation has been analyzed from two 
perspectives: 1) from the perspective of the characteristics of students and 2) from the 
perspective of organizational behavior characteristics (Braxton & Brier, 1989). Most 
research on student persistence have analyzed the issue from the characteristics of 
students (such as gender, race, high school GPA, and scores on standardized tests, see 
Pascarella & Terenzini, 2005). However, Murtaugh, Burns, and Schuster (1999) noted 
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that, “pre-college characteristics do not explain all of the variation in attrition rates of 
students” (p. 356). Astin (1993) and Tinto (1993) had observed that the probability that 
students would be retained in college increased when they were academically and 
socially integrated and felt a sense of community in the institution. 
 Other important variables such as student financial aid have been studied to 
evaluate their impact on retention and graduation. Student financial aid for example, 
increased from $557 million in 1963-1964 (Lewis, 1989) to $55.7 billion in 1996-1997 
(“Average cost of tuition,” 1997). In 1993, Tinto revised his theory on student departure 
and included student finances as an important element of his student integration model. 
Despite the revision and increasing evidence regarding the role of financial aid on 
persistence (Cabrera, Nora, & Castañeda 1992; Murdock, 1987; Nora, 1990; Olivas, 
1985; Stampen & Cabrera, 1986; St. John, 1989; St John, Kirshstein, & Noell, 1991; 
Voorhees, 1985) subsequent research had not been greatly influenced by it (St. John, 
Cabrera, Nora, & Asker, 2002). Cabrera et al. (1992) found that students with financial 
aid, such as grants and scholarships, were more likely to become academically and 
socially integrated into their college environment and, hence, were more likely to persist. 
This study is on public research institutions and according to Cunningham, Wellman, 
Clinedinst, and Merisotis (2001), “at public four-year institutions, more than two-thirds 
of first-time, full-time, degree/certificate seeking undergraduates received aid from any 
source, on average” (p. ix). 
 In the past, researchers had noted that academic and social integration into the 
university culture was one of the best ways of retaining students (Tinto, 1975, 1987, 
1993). Hence, a great deal of the extant literature in regard to the retention of students 
had researched issues of academic and social integration (Hawley & Harris, 2005-2006; 
Tinto, 1993) from a student characteristics perspective. 
Tinto’s (1993) interactionalist theory of student departure proposed that the more 
students interact with their academic and social environments, the more likely they were 
to persist. He also observed the importance of perception as well as reality—the students’ 
perceptions of their acceptance and involvement in their environment were just as 
important as their actual involvement. The studies done by Pascarella and Terenzini 
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(1977, 1979) and Terenzini and Pascarella (1977, 1978) appeared to confirm the 
importance of social and academic integration in students’ later decisions to withdraw 
from college. 
Tinto’s (1975) interactionalist theory (a student’s interaction with the institution) 
of college student departure had received partial support (Braxton, Sullivan, & Johnson, 
1997) for four of its thirteen testable propositions. The four propositions in logical order 
were: 
1) Student entry characteristics affect the level of initial commitment to the 
institution. 
2) The initial level of commitment to the institution affects subsequent 
commitment to the institution. 
3) The greater the degree of social integration, the greater the degree of 
subsequent commitment to the institution. 
4) The greater the degree of subsequent institutional commitment, the greater the 
likelihood of student persistence in college (Braxton, 1999-2000, p. 94). 
 Braxton, Sullivan, and Johnson’s (1997) recommendations for revising Tinto’s 
theory focused on social integration, since they found only modest empirical evidence 
affirming the academic integration part of the model. However, Fox (1986) noted that 
academic integration was more important than social integration for academically and 
economically disadvantaged students. 
Astin’s (1984) theory of student involvement presented similar conclusions to 
Tinto’s (1975, 1993), even though Astin mainly examined student behaviors rather than 
student perceptions. Astin (1984) observed that the more students were involved with 
their college environment, either through class work or extracurricular activities, the 
more likely students were to persist. 
Berger and Milem (1999) found that students’ intent to persist was significantly 
correlated with their actual behavior and that student involvement was positively 
correlated with both the intention to persist and actual persistence. 
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Organizational Behavior 
 In the section above, student persistence to graduation was presented from the 
perspective of the characteristics of students. A second method of understanding student 
outcomes such as retention and graduation is through group or organizational behavior 
(Berger, 1997), which is the theoretical approach adopted in this study. 
Bean (1980, 1983) viewed the phenomenon of student departure as an aspect of 
the impact that the organization had on the socialization and satisfaction of students. His 
main thesis was that student departure was both a reflection of institutional behavior as 
well as the decisions of individuals within an institution. Bean (1980) found that as in 
turnover in work organizations, institutional rates of retention could be increased by 
policies that increased students’ participation and enhanced the benefits they received for 
their “work” in the institution. Bean’s finding was that there was a relationship between 
the students perception of their involvement in the institution and student satisfaction 
with college. Bean’s conclusions were that students were more satisfied with their college 
experiences if they could be more involved in the academic and social life of the 
institution. Two other institutional qualities—fairness and effective communication 
between the organization and the students—affected student satisfaction. 
These results were confirmed by Braxton and Brier (1989). Tinto (1993) also 
noted that, “The strength of the organizational view of student departure lies in its 
reminding us that the organization of educational institutions, their formal structures, 
resources, and patterns of association, does impact on student retention” (p. 89). Thus, 
given that organizational behavior affects student involvement and student satisfaction 
and that these two aspects are related to retention and graduation (Tinto, 1993), 
organizational behavior could have an effect on the graduation rates of students of color 
and majority students. 
Recent research had examined the effect of universities as organizations on the 
retention of students (Berger & Braxton, 1998). In their study, Berger and Braxton (1998) 
placed the study of organizational attributes in the context of Tinto’s (1975, 1993) 
interactionalist study on student persistence and departure decisions. Berger and Braxton 
(1998) asserted that the inclusion of organizational attributes was a logical choice as a 
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possible source of social integration in an elaboration of Tinto’s theory. They provided an 
elaboration of Tinto’s model of student departure (the interaction theory) by suggesting 
that organizational characteristics within institutions may enhance or detract from a 
student’s ability to get involved and thereby affect retention and graduation. Theory 
elaboration, as explained by Braxton, Sullivan, and Johnson (1997), was an attempt to 
construct a more comprehensive model through the extension of fundamental 
propositions of a single model without the need to reconcile differences in perspectives. 
Berger and Braxton (1998) studied the effect of organizational attributes in the 
persistence process at a highly selective, private, residential, research extensive 
university. They found strong support for the inclusion of organizational attributes as a 
potential source of social integration and also accounted for subsequent institutional 
commitment and intent to persist. 
Berger and Braxton reported the following two conclusions: organizational 
attributes had direct effects on student satisfaction and indirect effects on students’ 
intentions to persist and both had an effect on student persistence. While undoubtedly 
individual characteristics of the students played a role in their departure decisions from 
college (Tinto, 1993), the institution as an organization also had an important effect on 
these decisions (Gansemer-Topf, 2004). 
 Kuh, Schuh, Whitt, and Associates (1991) examined the organizational behaviors 
of 14 institutions that had developed effective strategies for students to become involved 
in their institutions and suggested how these methods could be adopted in other 
institutions. Given the importance of organizational behavior, Berger and Braxton (1998) 
called for further investigation of the relationship between organizational behavior and 
the retention and graduation rates of students. This study attempts to address the financial 
resource allocation aspects of the relationship between organizational behavior and 
graduation rates of students of color and majority students. 
The argument presented by Braxton and Brier (1989) was this approach may 
provide suggestions for institutional change: “organizational models are especially 
appealing to institutional planners concerned with the restructuring of organizations to 
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achieve greater institutional effectiveness for they focus on organizational attributes that 
are directly alterable by administrative action” (p. 49). 
 The approach taken by Berger and Braxton (1998) melded the two approaches of 
the individual student perspective and the organizational perspective by pointing out that 
ultimately both had an effect on the same outcomes, the retention and graduation rates of 
students. Even though Tinto’s theory was primarily focused on the individual student’s 
perspective, he acknowledged the significance of studying organizational behavior, since 
these attributes of organizations “necessarily impact the satisfaction of all members 
within the organization, students as well as faculty and staff” (Tinto, 1993, p. 89). This 
aspect was reiterated by Braxton, Sullivan, and Johnson (1997), who noted that 
organizational behavior was a significant way to incorporate a student’s integration into 
his/her institution “the environmental perspective and specifically the economic and 
organizational constructs, appears to offer the greatest potential for future integrative 
efforts” (p. 156). 
 Berger’s (1997) research on community service and humanistic values affirmed 
that organizational behavior was an important framework through which to study student 
outcomes. Later, Berger (2001-2002) stated, “…Colleges and universities are 
organizations and subsequently…the organizational perspective is an appropriate 
framework for gaining useful insights into how undergraduate retention can be improved 
on college and university campuses” (p. 3). In this study, as in Gansemer-Topf’s (2004) 
study, colleges were viewed as organizations that could manifest patterns of behavior 
[specifically by how they allocated financial resources] that could have “important 
consequences for the retention of undergraduate students” (Berger, p. 19). 
 In this study, the focus would be on how institutions allocated resources and how 
resource allocation impacted student graduation rates for racial/ethnic student groups. 
Despite the many variables (E & G expenditures) that make up the institutional (internal) 
environment, the relationships between these variables, and their significant impact on 
the departure decisions made by students, are little understood. Gansemer-Topf (2004) 
found that at private, baccalaureate general and liberal arts institutions, institutional 
expenditures on instruction, academic support and grants were positively related to 
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graduation rates, while student services expenditures were negatively related to 
graduation rates. Gansemer-Topf did not study the graduation rates of students 
disaggregated according to race/ethnicity. 
Summary 
 Berger and Braxton’s (1998) suggestion specifically was to study the influence of 
institutions as organizations and this study attempts to further that end by studying the 
internal and external environments in which institutions operate. The focus of this study 
is not on individual student characteristics, but only the relationship of organizational 
behavior (the internal environment as measured by institutional expenditures) to group 
status completion (measured by the graduation rates of students of color and majority 
students). Since universities do not operate in a vacuum, the external environment of 
universities as measured by the influence of the geographical region of the country and 
the degree of urbanization are also the focus of this study. 
Organizational Behavior and Student Outcomes 
It has been found that organizational behavior has an effect on student outcomes. 
This section reports some of the research on the relationships between organizational 
behavior and student outcomes, and explains how past research informs this study. 
Chapman and Pascarella (1983) examined the relationship between institutional 
type and size, and academic and social integration. This was because the research 
suggested that the relationship of integration to persistence appeared to differ by 
institutional type (Munroe, 1981; Pascarella & Chapman, 1983a, b; Peng & Fetters, 
1978). Chapman and Pascarella reported that students enrolled in residential institutions 
were more likely to be academically and socially involved than their peers who were 
enrolled in commuter institutions. They reported that this could be due to issues related to 
physical proximity, e.g. opportunity to participate rather than lack of interest. They also 
found that students in larger institutions were more socially involved in their institution 
but had fewer opportunities to meet with faculty than students in smaller institutions. 
Chapman and Pascarella (1983) held that this could be because of the “greater 
number of social opportunities available in larger institutions” (p. 315). The negative 
relationship with faculty on either social or academic matters in larger institutions had 
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been attested to in the literature (see Eddy, 1959; Jacob, 1957; Pascarella, 1980; Wilson, 
1966). The present study is therefore relevant because it suggests that institutional 
environments and behavior have an effect on student outcomes and may be particularly 
relevant for large research institutions such as the ones in this sample. 
Berger (2001-2002) found that institutions that had distinctive missions, 
consistency of patterns and norms, and shared meaning were more likely to have students 
who would persist to graduation. Some of these factors may also influence the graduation 
rates of students of color and majority students at public, research extensive and intensive 
institutions, because of their heavy focus on research. 
The question then may be posed: how does the literature on the relationship 
between organizational behavior and student outcomes inform this study? First, the 
results of these studies suggest that organizational behavior does impact retention and the 
eventual graduation rates of students. Since resource allocations strategies are one aspect 
of organizational behavior, it is probable that these strategies may affect graduation rates. 
In the words of Tinto (1993): “These [organizational behavior] models should…be 
appealing to researchers interested in the comparative analysis of institutional retention 
since they enable us to highlight how different organizational structures [and hence 
behaviors] are related to different outcomes among relatively similar student bodies” (pp. 
89-90). This study will investigate if this relationship of organizational behavior 
(resource allocation) and student outcomes (graduation rates) exists and will also attempt 
to place the allocation of financial resources in the context of the external environment in 
which universities operate, such as the geographical region of the country or the degree 
of urbanization. 
Financial Resource Allocation and Student Outcomes 
Past studies have examined the effect of institutional expenditures patterns on 
desired institutional goals. Pace (1974) found that students who attended institutions that 
had higher expenditures reported more benefits from the college experience. Astin (1993) 
examined the relationship between 140 student input characteristics, 135 college 
environmental measures (including percentage of total expenditures for instruction and 
student services), 57 student involvement measures, and 82 student outcome measures. 
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He found that student services expenditures were related to 12 of the 82 student 
outcomes, while instructional expenditures were unrelated to any of the outcomes. 
The relationship between institutional expenditures and students perceptions of 
their leadership abilities was studied in 300 colleges and universities over a four-year 
period by Smart, Ethington, Riggs, and Thompson (2002). Smart et al. indicated that “the 
students’ perceptions of the development of their leadership competencies result from a 
complex interaction of attributes they bring to college as freshmen, their selection of an 
academic major that reinforces and rewards their display of such competencies, the 
expenditures patterns of their respective institutions, the priorities of their campuses in 
terms of providing an environment that emphasizes student development, and their 
involvement in leadership activities during their undergraduate experience” (p. 128). 
They held that expenditures on instruction and student services had a significant 
influence on students’ leadership abilities. In fact, they asserted expenditures on student 
services would increase the likelihood that students would participate in leadership 
development activities while expenditures on instruction would decrease the likelihood of 
developing students’ leadership competencies. In coming to this conclusion, Smart et al. 
(2002) investigated the expenditures patterns at research institutions, comprehensive 
colleges, and liberal arts colleges and found consistent findings across different types of 
colleges and universities. The findings of Smart et al. appeared to bear out Astin’s (1993) 
assertion that “investment in student services is a more critical environmental factor than 
the investment in instruction” (p. 331). 
Different results were found in the study by Gansemer-Topf (2004), where 
resource allocation and student outcomes were studied in private, baccalaureate general 
and liberal arts institutions. Gansemer-Topf found that institutional expenditures on 
instruction, academic support, grants, and institutional support expenditures had a 
significant impact on graduation rates, where as expenditures on student services had a 
negative relationship on graduation rates. 
Gansemer-Topf did not study the effect of research, public service and plant 
operation and maintenance expenditures because they were not significant for the 
institutions she studied. One way of reconciling the different results obtained by the 
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Gansemer-Topf study and the Smart et al. (2002) study is to note that while both studied 
the effect of institutional expenditures, the study by Smart et al. was based on students’ 
self reported study on the development of leadership competencies whereas the study by 
Gansemer-Topf was on self-reported institutional data in which the responding 
institutions reported on retention and graduation rates. While their foci and method of 
collection of data were different, both attempted to study the effects of financial resource 
allocations. 
This study expands Gansemer-Topf’s (2004) study by examining nearly all the 
educational and general expenditures (E & G) categories and their relationship to the 
graduation rates of specific racial/ethnic groups. The results of this study could offer 
additional information by suggesting how resource allocation strategies could meet 
institutional goals such as improved graduation rates for all students—students of color 
and majority students. Burke (1998) noted that graduation rate was one indicator of 
“success” of an institution of higher learning. 
Students of Color in College and Regional Influences 
Demographics 
The future of higher education in the United States will increasingly become 
multiracial and multicultural (see Figure 9 below). According to Rendón, García, and 
Person (2004), 
In 1900, one out of every eight Americans was of a race other than White, but in 
2000 one out of four Americans was non-White. Immigration and subsequent 
births to the new arrivals during the last few decades of the century are key 
reasons that the nation’s minority population grew 11 times more rapidly than the 
White, non-Hispanic population between 1980 and 2000 (Hobbs & Stoops, 2002). 
 In the decade between 1990 and 2000, the White population diminished 
from 75% to 69.1%. The national profile of race and ethnicity derived from the 
2000 census reveals that non-Hispanic Whites remain the majority, constituting 
69% of the population. Hispanics comprise 12.5%; Blacks, 12.1%; Asians, 3.6%; 
American Indians .7%; Native Hawaiians, .1%; and other races .2% (pp. 3-4). 
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Figure 9. United States Census, 2000, Ethnic/Racial composition of the U.S. population 
(US Census Bureau, 2002a). 
 
A majority of these, 93%, “reported they were of two races” (Rendón, García, & 
Person 2004, p. 4). Rendón, García, and Person noted that with rising intermarriages, 
especially for Asian Americans and Hispanic/Latinos this number will grow in future 
census counts. They added, 
Among children younger than 18, 4% were reported as multiracial. By 2050, 
about 21% of Americans are expected to claim mixed ancestry. These important 
trends are not only complicating the categorization of individuals, they are 
eroding the socially constructed notion of race as a basis of social distinctions and 
government policies (p.4). 
Rendón, García, and Person (2004) observed that these developments have other 
repercussions such as how to report on race and ethnicity data on survey forms to the 
federal government. They add that the challenge for educational institutions would be 
how to prepare enrollment forms to capture the new reality and report that data. These 
demographic trends and their impact on institutions of higher learning were noted by 
Rendón, García, and Person as follows: 
Within the next 10 years, a fast-growing generation of diverse students will arrive 
on American college campuses, revealing a complex, multifaceted student cohort 
that often defies categorization. Carnevale (1999) states that campuses are just 
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beginning to enroll the leading edge of the biggest demographic wave of students 
since they were flooded by the baby-boom generation in the 1960s. Predicting 
that the entering undergraduate population will reach its peak in 2015 with more 
than 16 million students in colleges and universities, this new wave of students 
will be more racially and ethnically diverse than the baby boomers of the 1960s 
(p. 4). 
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Figure 10. U.S. Census Bureau Projections for 2050 (U.S. Census Bureau, 2004c) 
NOTE:  
Other races includes American Indian and Alaska native alone, native Hawaiian and 
other Pacific Islander alone, and two or more races. 
White Americans refers to non-Hispanic, White Americans alone. 
 
Several states (California, Texas, New Mexico, Hawaii, and Washington, DC) 
were now what the U.S. Census Bureau defined as majority-minority states, meaning that 
more than 50% of the population was not from the majority community, non Hispanic 
single race Whites (U.S. Census Bureau, 2005b). Five states (Maryland, Mississippi, 
Georgia, New York, and Arizona) were next in line, with minority populations of about 
40% (U.S. Census Bureau, 2005a). On July 1, 2004, the Hispanic-speaking population of 
the United States (not including the 3.9 million residents of Puerto Rico) constituted 14% 
 
 
52
of the nation’s population; making it the largest racial or ethnic minority (U.S. Census 
Bureau, 2005a). 
The U.S. Census Bureau forecasts that by the year 2050, one in four people in the 
United States will be of Hispanic origin (U.S. Census Bureau, 2004c, 2005a, see Figure 
10 above). However, Hispanics, that is, those who claim Spanish as a first or second 
language, could be of any race and many in the past identified themselves as White 
Americans or as African Americans (U.S. Census Bureau, 2004c). 
The changing demographics of the U.S., caused, among other things, by the high 
birth rates among minorities, especially Hispanics and Asian Americans (U.S. Census 
Bureau, 2005a, 2005d), might lead to the statistical possibility in the not too distant future 
that two people selected at random would include one minority member (Rendón, 2003, 
see Figure 10 above). 
Students of color in college 
Despite the advances made in the area of education, U.S. minorities, with the 
possible exception of Asian Americans, are under-represented at present at the college 
level. 
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Figure 11. Bachelor’s Degrees by Race/Ethnicity (U.S. Census Bureau, 2005c). 
 
Asian Americans, as a group, had the highest proportion with a Bachelor’s degree 
or higher (45%), followed by Non-Hispanic, White Americans (28%), African-
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Americans (16%) and Hispanic/Latino Americans (11%) (U.S. Census Bureau, 2005c, 
see Figure 11 above). 
Asian Americans, it should be noted, was a broad term which encompassed many 
ethnic/national minorities from the continent of Asia (U.S. Census Bureau, 2002b). In 
this study the term Asian Americans included students from the Pacific and Hawaiian 
Islands, as well as the Asian American community, some of whom (such as Cambodian 
Americans, Laotian Americans, Vietnamese Americans, and Hmong Americans) were 
grossly under-represented in colleges and universities (Kim, 1997). This aspect of under 
representation for students of color in college was certainly true as a group for African 
Americans, Native Americans, and Hispanic/Latino Americans. The retention rate of 
minorities already in college was also far below that of the majority community (U.S. 
Census Bureau, 2004b). 
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Figure 12. High School completions by Race/Ethnicity (U.S. Census Bureau, 2005c) 
 
In regard to high school completions the U.S. Census Bureau’s (2004b) 
Educational Attainment in the U.S. report stated: 
The difference in the percentages of African American and non-Hispanic Whites 
was smaller in 2003 than ten years earlier. While the proportion with a high 
school diploma increased for both African Americans and non-Hispanic Whites, 
the African American population experienced a greater percentage point increase; 
for the population 25 and over, the difference decreased from 14% points in 1993 
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(70% of African Americans and 84% of non-Hispanic Whites) to about 9% points 
in 2003 (p. 4, see also Figure 12 above). 
Thus the difference in the percentages of African American and non-Hispanic 
White Americans, who had completed high school, was smaller in 2003 than ten years 
earlier. Figure 12 above gives the rate of High School completions by race/ethnicity as of 
2004 (U.S. Census Bureau, 2005c). 
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Figure 13. Graduation Rates of students based on Race/Ethnicity in this study, in 2002 & 
2003 in Public, Research Extensive and Intensive Institutions. 
 
This study focuses on the graduation rates of all students—students of color as 
well as majority students. It is important to study graduation rate data disaggregated 
according to race/ethnicity, because students of color (except perhaps for Asian 
Americans), have lower graduation rates compared to majority students. In this study, in 
public, research extensive and intensive institutions, the mean graduation rates in 2002 
and 2003 respectively for White Americans were 55.98% and 56.94%; for African 
Americans 44.06% and 44.75%; for Asian Americans 55.12% and 57.03%; for 
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Hispanic/Latino Americans 47.97% and 48.61%; and for all students 54.75% and 55.65% 
(see Figure 13 above). 
This study hopes to identify what resource allocation strategies of institutions of 
higher education in terms of E & G expenditures affect the graduation rates of students of 
color and majority students. The next section will discuss the influence of the external 
environment on institutions of higher education, which could have some impact on 
graduation rates of students of color and majority students. 
Regional influences 
The IPEDS data system had divided the U.S. into nine geographical regions 
(NCES, 2003). In this study these regions have been collapsed into four. Many students 
of color were concentrated in certain regions of the country like the Deep South for 
African Americans and the Southwest for Hispanics (Andrews & Fonseca, 1998). 
Therefore, it would be reasonable to accept that there would be a higher proportion of 
these students in universities in those regions based on geographical proximity to their 
homes and the cheaper cost of in-state tuition rates (Cunningham, Wellman, Clinedinst, 
& Merisotis (2001). 
Studies that had examined the influence of regions on student graduation rates 
were sparse. The study by Hamrick, Schuh, and Shelley (2004) found that the 
independent effect of “region” was statistically significant in predicting graduation rates 
(F=6.247, p<.001, R2 =.091). They considered the graduation rates of all students, rather 
than disaggregated according to race/ethnicity, in four-year public and private not-for 
profit institutions. This study hopes to fill this lacuna in the literature by contributing to 
the understanding of how regions affect the graduation rates of students of color and 
majority students. 
The External Environment - Degree of Urbanization 
 The degree of urbanization had been defined “as the proportion of the total 
population who resides in urban units” (Gibbs, 1966, p. 170). These units could be cities, 
urban areas (points of population concentration), or metropolitan areas (points of 
population concentration and surrounding territory economically integrated with the 
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points) (Gibbs). The degree of urbanization for the purpose of this study was divided into 
seven categories (NCES, 2003). 
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Figure 14. Size of FTE Undergraduate student body at Research Extensive and Intensive 
Institutions (Source: Education Trust, 2002). 
 
Figure 14 illustrated that the vast majority (80%) of public, research extensive and 
intensive institutions had an FTE undergraduate student body of over 10,000. When the 
total number of graduate students and pre-professional students were added to that 
number, the percentage of institutions with over 10,000 students among public, research 
extensive and intensive institutions in general, was likely to be much greater. 
Of the 127 institutions in this study, 85% had an FTE undergraduate student body 
of over 10,000 and therefore it was reasonable to expect that some could have a 
significant commuter population as well. This may be especially applicable when the 
research institutions were located near urban centers. 
Figure 15 reveals the degree of urbanization where public, research extensive and 
intensive institutions were located. It could be observed from Figure 15 that the largest 
number of these institutions was located near mid-size cities (41%). A quarter (25%) of 
public, research extensive and intensive institutions was located near large cities. The 
vast majority (79%) of public, research extensive and intensive institutions were located 
near mid-size cities, urban fringe of mid-size cities, large cities, and urban fringe of large 
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cities. Institutions near small towns account for nine percent, large towns eight percent, 
rural areas two percent and not assigned one percent. 
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Figure 15. Degree of Urbanization of Public, Research Extensive and Intensive 
Institutions (Source: Education Trust, 2003). 
 
According to Andrews and Fonseca (1998), there were also significant minority 
concentrations in some metropolitan areas, which could be reflected in students of color 
attending and graduating from those institutions in larger numbers (for example, in New 
York, New Jersey, Maryland, Illinois, and California). The study by Hamrick, Schuh, and 
Shelley (2004) found that urbanization as an independent predictor by itself had no effect 
on graduation rates (F=0.035, p=.808, R2 <.001). However, in that study the authors did 
not disaggregate the student graduation rate data according to race/ethnicity and the 
population sample included both public and private four-year institutions. This study will 
be able to contribute more to the understanding of how graduation rates of students 
disaggregated according to race/ethnicity is affected by degrees of urbanization when 
institutional expenditures are controlled for in the same statistical model. 
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Summary 
 This chapter provided an overview of the internal environment of institutions of 
higher education and covered such issues as institutional selectivity, graduation rates, and 
accountability issues in institutions of higher education and resource allocation strategies. 
It elaborated on present concerns in regard to student diversity and future enrollment 
challenges that may face institutions of higher education. Further, the external 
environments of institutions of higher education were discussed in regard to the 
geographical regions and degree of urbanization in the country. 
 Chapter Three provides additional details regarding the methodology of this study 
and how some of the limitations inherent in using disaggregated data may be overcome 
through research designs that will test the theoretical models of internal and external 
environments in which institutions of higher education operate. 
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CHAPTER THREE: METHODOLOGY 
 
The purpose of this study was to examine how selected behaviors of public, 
research extensive and intensive institutions (as defined by the Carnegie Classification 
system 2000, see Carnegie Foundation, 2006), functioning as organizations, impacted the 
graduation rates of students of color and majority students. This study had three goals: a) 
to understand the relationship between institutional expenditures and the graduation rates 
of students of color and majority students, b) to understand the relationship of 
institutional selectivity, institutional expenditures, and the graduation rates of majority 
students and students of color, and c) to understand the relationship between the region of 
the country, degree of urbanization, institutional expenditures, and the graduation rates of 
majority students and students of color. The main objective of this study was to identify 
expenditures that impact graduation rates of students of color and majority students at 
public, research extensive and intensive institutions and whether the graduation rates 
were also influenced by institutional selectivity, the region of the country or the degree of 
urbanization. 
In Chapter Three an overview of the methodology that undergirds this study will 
be provided. The first section of the chapter will present a rationale for the quantitative 
approach and the associated epistemological assumptions. Then the research approach 
will be discussed, including some of the assumptions behind the statistical procedure of 
multiple linear regressions and how that statistical procedure relates to the research 
questions of this study. Next, the data source, participants, variables, and data analysis 
procedures will be discussed. The chapter will close with a presentation of design issues. 
Inquiry Paradigm 
The U.S. Congress mandated in 1992 that all institutions obtaining federal funds 
had to report their graduation rates. Prior to 1992, institutions reported these statistics 
voluntarily, and consequently not all institutions reported this information. Obtaining 
disaggregated data based on ethnicity/racial groups prior to this date however was more 
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difficult. Nevertheless, for two full cohorts, the Fall 1996 cohort and the Fall 1997 cohort 
these ethnic/racial data on graduation rates were available and were used in this study3. 
This study examined the relationship between the graduation rates of students of 
color and majority students with institutional expenditures at public, research extensive 
and intensive institutions. The internal environment was evaluated through variables not 
tested in earlier studies on organizational behavior (Berger & Braxton, 1998; Gansemer-
Topf, 2004), namely, the institutional expenditures for research, public service, and plant 
operation and maintenance. 
The rationale for inclusion of these three variables of institutional expenditures 
was that for the data set in this study, these three expenditures made up approximately 
38% of all expenditures. For the public, research extensive and intensive institutions in 
this study, many of which were land grant institutions, public service expenditures were 
an important part of their heritage and mission. Further being research institutions, 
research expenditures formed a growing and significant proportion of their institutional 
expenditures. During the two six year periods surveyed, research expenditures rose on 
average, from 19.8% to 23.0% of the E & G budgets of these institutions (see Appendix 
A). Although the institutions in this study formed only 8% of all Bachelor’s degree 
awarding higher education institutions, they granted 38% of all Bachelor’s degrees (see 
Figure 2 above); hence, on average they tended to be large institutions in terms of student 
enrollment. According to Figure 14, 80% of the institutions in this study had a FTE 
undergraduate student body of over 10,000, and of the total student body, the 
undergraduate student population on average was 79% of the total. Therefore, many of 
these institutions also had a significant outlay in expenditures for plant operation and 
maintenance. 
The external environment was tested through the influence of the geographic 
region of the country and the degree of urbanization on institutional expenditures. The 
study employed the General Linear Model (GLM) multivariate procedure (Krathwohl, 
1998). The GLM multivariate is a statistical procedure that carried out five multiple 
linear regressions simultaneously in this study and builds on the earlier linear regression 
                                                 
3 Recently, the data for Fall 1998 also became available. 
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models used in institutional expenditures research (Gansemer-Topf, 2004; Hamrick, 
Schuh, & Shelley, 2004). 
Philosophical assumptions 
This research, with its focus on quantitative data collection and analysis methods, 
assumes a positivistic approach to research. Quantitative studies are different from 
qualitative studies in two ways. According to McMillan and Schumacher (1993), the first 
difference is in regard to the nature of knowledge: “how one understands the world and 
the ultimate purpose of the research” (p. 14). The second difference is in regard to 
research methods – “how data are collected and analyzed – and the type of 
generalizations derived from the data” (p. 14). In this study six epistemological 
assumptions that have been outlined by McMillan and Schumacher will be used to 
support the use of quantitative research methods. These are: 
1. Assumptions about the world: This study adopts a quantitative approach 
because it assumes that there is single objective reality that can be separated from the 
feelings and beliefs of individuals. As Esterberg (2002) noted, this means that the social 
world has a regular order that social scientists can discover. There is an assumption that 
“we inhabit a relatively stable, uniform, and coherent world that can be measured, 
understood and generalized about” (Gay & Airasian, 2000, p. 9). Therefore in this study a 
positivist approach has been adopted to predict influences on graduation rates of students 
of color and majority students that can be verified through replication. 
2. Research purpose: This study seeks to identify relationships and “explain 
causes of changes in measured social facts” (McMillan & Schumacher, 1993, p. 14) and 
therefore adopts a quantitative approach. To achieve this aspect of measured social facts, 
variables were quantified; for example, institutional characteristics, productivity and 
quality were quantified through institutional expenditures, institutional selectivity, 
geographical region, degree of urbanization and the six-year graduation rates for students 
of color and majority students. The term variable is an attribute or characteristic that 
researchers study (Creswell, 2002). 
3. Research methods and process: In this study a quantitative approach has been 
adopted and data analyses have been used that rely on an established set of statistical 
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procedures and steps in the General Linear Model to guide the researcher. In this study, 
therefore, the research questions were questions that could be tested and care was taken 
to include a large enough sample of institutions to provide statistically meaningful data 
(Gay & Airasian, 2000). The data analysis in this study consisted of statistical analysis 
and involved describing trends over two six-year cohorts, comparing group differences or 
relating variables and interpreting the results with past research (Creswell, 2002). 
4. In this study as a quantitative researcher, experimental or correlational designs 
have been adopted to control for bias, thus, the interpretation of results follows accepted 
canons of analyzing research outputs. “The procedures for collecting, analyzing, and 
reporting research…are called research designs” (Creswell, 2002), p. 58). Gay and 
Airasian (2000) noted that “correlational research attempts to determine whether, and to 
what degree, a relationship exists between two or more variables” (p.12). 
This study is a correlational study which investigates the relationship between 
eight independent variables of institutional expenditures, independent variable of 
institutional selectivity, independent variable of geographical region and independent 
variable of degree of urbanization with five dependent variables of graduation rates based 
on race/ethnicity. The assumption is that these independent variables are real social 
objects that have an influence on the dependent variables (Borg, Gall, & Gall, 1993; 
Creswell, 2002). In this study, no attempt will be made to establish a cause and effect 
relationship between variables. What will be presented in this study will be evidence for 
the existence of a correlation or the lack of it, between the variables in this study 
(Johnson & Christensen, 2004). 
5. Researcher role: In this research, the researcher’s role was that of a detached 
observer. Data were collected and analyzed through quantitative databases and statistical 
procedures; there was no interaction between this researcher and the institutional officers 
who supplied the data. 
6. Importance of generalizability: In this study a quantitative approach has been 
adopted to enable generalizations to be made to other similarly placed situations, for 
example, the possibility of replicating this study with other institutions in different 
Carnegie classifications. To sum up, this study adopts a quantitative approach because it 
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is interested in studying a research problem that requires an explanation of the 
relationship between variables (Creswell, 2002). 
Variables 
This study analyzed a category of institutional expenditures formerly referred to 
as educational and general expenditures (E & G) (NCES, 2004). E & G expenditures 
include the following categories of institutional expenditures: instruction, academic 
support, student services, institutional grants, research, public service, institutional 
support and plant operation and maintenance and non-mandatory and mandatory transfers 
(NCES). Appendix D lists the independent and dependent variables used for this study. 
This study examined expenditures devoted to instruction, academic support, 
student services, institutional grants, research, public service, institutional support and 
plant operation and maintenance. These areas include the majority of expenditures at 
public, research extensive and intensive institutions (NCES, 2002b, see Appendix A). 
Since non-mandatory and mandatory transfers were minimal for public research 
institutions, these expenditures categories were not included in this study. Further, after 
2000-2001, public, research institutions stopped reporting on these two categories of 
expenditures with the change to the GASB (Government Accounting Standards Board) 
method of accounting (NCES, 2002a). Appendix D gives the research questions with the 
corresponding independent and dependent variables and variable codes used in this study. 
Appendix A outlines the percentage composition of the subcategories of E & G 
expenditures (that is, instruction, research, public service, etc.), for public, research 
extensive and intensive institutions used in this study. 
The dependent variables for this study were the six-year graduation rates for: 
1. White, non Hispanic Americans, 
2. African Americans, 
3. Hispanic/Latino Americans, 
4. Asian Americans and, 
5. All Students 
All five dependent variables were regressed in the same multiple regression 
procedure, the General Linear Model (GLM) multivariate procedure on the independent 
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variables of institutional expenditures in all ten research questions. The inclusion of all 
students graduation rates was not required from a conceptual standpoint, since the focus 
of this study was on students of color and majority students, but was included in order to 
highlight differences that may exist when research does not account for the race/ethnicity 
of students. 
Expenditures allocated to instruction, academic support, student services, 
institutional grants (scholarships & fellowships), research, public service, institutional 
support, and plant operation and maintenance were the independent variables. In cost 
measurement studies using these categories of expenditures as independent variables was 
quite common (Stringer et al., 1999). Even though E & G categories were rather broad 
(see conceptual definitions in Chapter One) and cover a multitude of activities, Bowen 
(1980) was of the view that for lack of better data, “cost studies are usually confined to 
the educational function for which a tenable measuring unit is available” (p. 5). 
The institutional expenditures were analyzed from two perspectives: 
1. The relationship between the amounts of money spent per student and 
graduation rates for majority students and students of color at public, 
research extensive and intensive universities. It was important to conduct 
this analysis from this perspective because institutions had different 
enrollment sizes and that meant the amount that they had to spend per 
student varied. Differences in allocation amounts per student may account 
for differences in productivity (Bowen, 1980). Therefore, calculating the 
expenditures per student was a more appropriate way of calculating the 
relationship between institutional expenditures and student outcomes in 
terms of graduation rates. 
2. This study also considered the percentages of resources allocated to 
particular areas of expenditures. This aspect was important for two 
reasons. As Cunningham et al. (2001) pointed out, institutions could 
increase their spending for a particular category over time, but as a 
proportion of the total expenditures it may have declined. The second 
reason was to obtain a more accurate perspective, since a wealthy 
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institution may have more money to spend, and thereby accomplish more 
than an institution that spends less (Stringer et al., 1999). Thus, as 
Appendix B reveals, more affluent institutions in general have higher 
graduation rates for all students, students of color and majority students 
(NCES, 2002a; Education Trust, 2002, 2003). 
Since researchers have pointed out that “even when cost analysis is limited to 
educational function, the basis for student units must be determined,” (Stringer et al., 
1999, p. 11), in this study, student units were defined as the total number of full-time 
equivalent (FTE) undergraduates enrolled in a specified year. FTE was calculated in two 
stages. In order to reflect that part-time students do not enroll in as many courses as full-
time students, the total number of part-time students was multiplied by one third. The 
product resulting from the part-time calculation was then added to the number of full-
time undergraduates to obtain the total number of FTE undergraduates (Gansemer-Topf, 
2004). This formula of obtaining full-time equivalent status was consistent with other 
studies on productivity and efficiency (see for example, Gansemer-Topf, 2004; Taylor & 
Massy, 1996). 
Independent variables on internal environment 
 When the relationship between the amount of money that was spent per student 
on institutional expenditures and graduation rates were examined the following procedure 
was used. For Research Questions 1, 2, 3, 4, 7, 8, 9, and 10, mean institutional 
expenditures for the six-year time periods were calculated. For example, for 2002, mean 
expenditures were determined by calculating the expenditures per FTE undergraduate 
student for 1996-2002 and then dividing by six. The amount spent per student in each 
category was calculated by dividing the amount in the category by the institution’s 
undergraduate FTE for every year summing the results and then dividing by six. For 
Research Questions 1, 2, 3, 4, 7, 8, 9, and 10, the independent variables were: mean 
institutional expenditures per student for instruction, academic support, student services, 
institutional grants, research, public service, institutional support, and plant operation and 
maintenance. 
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For Research Questions 5 and 6 an average percentage of institutional 
expenditures for the six-year periods were calculated. For Research Questions 5 and 6, 
the independent variables were the percentage of expenditures for instruction, percentage 
of expenditures for academic support, percentage of expenditures for student services, 
percentage of expenditures for institutional grants, percentage of expenditures for 
research, percentage of expenditures for public service, percentage of expenditures for 
institutional support, and percentage of expenditures for plant operation and maintenance. 
In Research Questions 3 and 4, a new independent variable was introduced, 
institutional selectivity, to examine the internal environment of public, research extensive 
and intensive institutions. In these two research questions, the influence of institutional 
selectivity, if any, on both the dependent variables of the graduation rates of students of 
color and majority students and on institutional expenditures were evaluated. Institutional 
selectivity was important because regardless of institutional expenditures, students who 
were academically better prepared for college were more likely to graduate (Astin, Korn, 
& Green, 1987). Mayer-Foulker (2002) adds that selective universities were more likely 
to enroll high ability students. Institutional selectivity was measured by the acceptance 
rate, the percentage of first-time, first-year, degree-seeking applicants who were admitted 
to an institution divided by the number who applied (Education Trust, 2002, 2003). 
Independent variables on external environment 
In Research Questions 7 and 8, to study the external environment of public, 
research extensive, and intensive institutions, the independent variable of the 
geographical region of the country was introduced. In these two research questions the 
influence of this variable, if any, on the dependent variables of graduation rates of 
students of color and majority students controlling for the independent variables of 
institutional expenditures, was assessed. 
The U.S. geographically has been divided into nine regions (IPEDS). In this 
study, these nine regions have been collapsed into four categories to reduce the number 
of categories. These categories are the North East, the Mid West, the South, and the West 
(see Appendix E). Many students of color are concentrated in certain regions of the 
country like the Deep South for African Americans and the Southwest for Hispanics 
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(Andrews & Fonseca, 1998). It would be reasonable to accept there would be a higher 
proportion of these students in universities in those regions based on geographical 
proximity to their homes and cheaper cost of in-state tuition rates. In Research Questions 
9 and 10, the external environment of public, research extensive and intensive institutions 
was studied further by introducing the independent variable of the degree of urbanization. 
In these two research questions, the influence of this independent variable, if any, on the 
dependent variables of graduation rates of students of color and majority students 
controlling for institutional expenditures, was examined. 
Sample Selection 
The population for this study was all public, research extensive and intensive 
institutions as defined by the 2000 Carnegie Classification system. For 2002-2003, with 
the help of IPEDS, 165 such institutions were identified in the U.S. (IPEDS, see NCES, 
2003). 
This group of institutions was identified for several reasons. First, as public 
institutions, they share a great deal in common in how they allocate their resources and 
the accounting procedures they use, which were different from the way private 
institutions set their accounting standards (Cunningham, Wellman, Clinedinst, & 
Merisotis, 2001). This study excluded private, not-for-profit and for-profit institutions. 
National Center of Education Statistics (NCES) digest suggests that in using the IPEDS 
database, public and private not-for-profit institutions should be modeled separately, 
since they used different accounting procedures to calculate financial disbursements 
(NCES, 2002b). 
Second, because they are usually more affordable than private institutions, public 
research institutions enroll a substantial percentage of the total undergraduate population 
in the United States (Stringer, Cunningham, Merisotis, Wellman, & O’Brien, 1999, see 
also Figures 2 and 3). It is noteworthy that 22% of the full-time, first-year undergraduates 
who attended four-year institutions enrolled in public, research institutions with prima 
facie attendance costs below $12,000/per year (Lee & Carroll, 2001). 
Although, public, research extensive and intensive institutions form only 8% of 
all Bachelor’s degree awarding institutions in the country (NCES, 2003, see also Figure 
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1)4, more Bachelor’s degrees are awarded by these institutions alone, than the combined 
total for all Bachelor’s degree awarding private, not-for profit and for profit institutions in 
the country (NCES, 2003)5. In fact, public research extensive and intensive institutions 
award 38% of all Bachelor’s degrees awarded in the U.S. in 2003 (NCES, 2003, see 
Chapter Two and also Figure 2 above). Therefore, the public, research extensive and 
intensive institutions offer an appropriate population to study. 
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Figure 16. Percentage of FTE Undergraduates as a percentage of the total FTE student 
body at public, research extensive and intensive institutions in this study (IPEDS, 2002). 
 
Third, all public, research extensive and intensive institutions share a common 
focus on emphasizing the importance of research and the influence of research 
expenditures on the graduation rates of students of color and majority students has not 
been examined in the literature. In applying Astin’s (1985) resource model to public, 
research extensive and intensive institutions, it was intended to find out through this 
study whether the substantial average dollar amount expended per FTE undergraduate 
                                                 
4 Out of a total of 2,171 bachelor’s degree awarding institutions (doctoral/research universities 
extensive and intensive; master’s colleges and universities 1 and 2; baccalaureate colleges liberal 
arts and general; baccalaureate associate colleges and; other specialized institutions), public, 
research extensive and intensive institutions form only 165.  
5 The total bachelors degrees awarded in 2003 by public, research extensive and intensive 
institutions was 531,409 as compared to 448,328 for all private for profit and not for profit 
institutions of higher education in the U.S. 
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student (total E & G expenditure divided by FTE undergraduate student population) had a 
measurable impact on graduation rates of undergraduate students of color and majority 
students. 
Fourth, all institutions represented in this sample for both 2002 and 2003 had a 
majority of undergraduate students (see Chapter Two, also Figures 3, 14, & 16 above ). 
In fact, for the sample used in this study, 88% of the institutions had an FTE 
undergraduate total that was over 70% of their total FTE student body. All institutions in 
this sample had a minimum of over 61% of their total FTE student body composed of 
FTE undergraduates. Fifth, public institutions traditionally emphasized equity and access 
(Burke, 1998), which makes them educationally a significant group of institutions in 
higher education and therefore possessing the potential for a great societal impact. 
Instrumentation and Data Collection 
Two instruments were used to collect data for this research: a) The Integrated 
Post-secondary Education Data Systems (IPEDS), a database of the annual survey of all 
primary providers of post-secondary education designed and administered by the U.S. 
Department of Education’s National Center for Education Statistics (NCES), and b) data 
from the Education Trust’s College Results Online, (which relies on data from IPEDS 
and the U.S. Department of Education’s graduation data survey). These instruments will 
provide the data for this study. 
IPEDS data was collected from 1991 through paper-based surveys, after 2000-
2001, through on-line surveys, from post-secondary institutional representatives (through 
manual data entry or file up load) of institutions open to the general public. This means 
that military bases, training sites at prisons and private corporations are not included. Post 
secondary institutions could be institutions offering less than two-year programs, two-
year programs, and baccalaureate or higher degree or certificate awarding institutions. 
Data is collected twice a year. The Fall data collection focuses on institutional 
characteristics, the price of attendance, and degree completions by level of program (for 
the 12 month period from July 1 through June 30: associates, bachelors, masters, doctors, 
first professionals). The Spring data collection covers enrollments (full time or part-time, 
race/ethnicity, gender), including retention rates from Fall to Fall, 12 month unduplicated 
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head counts (used to calculate the FTE enrollment statistic for the entire academic year), 
finance statistics (revenues by source, expenses by function) for the previous financial 
year, and graduation rates based on a specific cohort of students (the six-year graduation 
rate data was begun after 1997 under the Students Right to Know Act of 1990). In order 
to minimize the burden on institutions IPEDS also collects institutional data from federal 
and state agencies and organizations (NCES, 2006). 
Both the IPEDS database and the Education Trust’s College Results Online 
survey are available over the internet at www.nces.ed.gov/ideps and at 
http://www.collegeresults.org/  The IPEDS data system, according to its Web site, is a 
series of interrelated surveys that collect institution-level data in areas such as 
enrollments, program completions, faculty, staff, and finances. 
NCES stated on its web site that all institutions were supposed to complete the 
IPEDS (NCES, 2003) surveys: 
Mandatory reporting requirement: The Higher Education Act of 1992 mandated 
the completion of IPEDS surveys in a timely and accurate manner for all 
institutions that participate, or are applicants for participation, in any federal 
student financial assistance program authorized by Title IV of the Higher 
Education Act of 1965, as amended {20 U.S.C. 1094(a)(17)}. 
This study utilized data from the IPEDS Institutional Characteristics Survey, 
Enrollment Survey, and Finance Survey for public, research extensive and intensive 
institutions for the period 1996-1997 to 2003-2004. The graduation rate data for the 
different ethnicities were obtained from the Education Trust’s College Results Online 
Survey, which was based on IPEDS’ Graduation Rate Survey (GRS). According to the 
Education Trust (2002, 2003) Web site: 
GRS graduation rates are based on the percentage of first-time, full-time, degree-
seeking freshmen, who earn a bachelor’s degree from the institution where they 
originally enrolled.  Undergraduates who begin as part-time or non degree-
seeking students, or who transfer into the institution from elsewhere in higher 
education, are not included in the GRS cohort. 
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Two full cohorts of GRS data are contained in College Results Online - 
the entering freshman classes of 1996 and 1997.  Students who began in Fall 1997 
are considered to have successfully completed their degree within six years if they 
earned the degree on or before August 31, 2003. 
Selectivity data for the public, research extensive and intensive institutions were 
obtained from the Education Trust’s College Results Online Survey. The data sets for the 
respective ethnic/racial groups were not identical, (White Americans 157, Asian 
Americans 147 and 145 each for African Americans and Hispanic/Latino Americans). To 
make comparisons across ethnic/racial groups, one combined institution list was prepared 
that had all four ethnic/racial group graduation rates represented for the respective 
institutions. This combined institution list for public, research extensive and intensive, 
institutions had 127 identical institutions for the 1996 and 1997 cohorts (see Appendices 
B & D). From a statistical perspective a sample size over 100 would be considered large 
(Stevens, 1996), in which case the “power” of the test “would not be an issue” (p. 6). The 
power of the test needs to be at least .80, which is “an 80% chance of detecting a 
relationship if one exists” (Pallant, 2005, p. 199). According to Stevens (2002), to have 
reliable results that could be generalized to larger populations, the sample size must be 
adequate. Tabachnick and Fidell (2001) suggested two equations for deciding on the 
adequacy of a sample size: n > 50 + 8k and n > 104 + k where n is the sample size and k 
represents the number of independent variables. Tabachnick and Fidell (2001) suggested 
that for best results calculate both equations and develop a sample size larger than the 
value of either equation. The present data set with 127 identical institutions in the data set 
for both the 1996 and 1997 cohorts was adequate for reliable results that could be 
generalized to larger populations (Stevens, 2002). 
The General Linear Model is based on regression. Tabachnick and Fidell (2001) 
observed,  
A regression equation represents the value of a dependent variable, Y, as a 
combination of one or more independent variables, Xs, plus error. The simplest 
case of the GLM, then is the familiar bivariate regression: 
A + BX + e = Y. 
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Where B is the change in Y associated with a one-unit change in X; A is a 
constant representing the value of Y when X is 0; and e is a random variable 
representing error of prediction (p. 901-902). 
Since different race/ethnicities had different graduation rates at the same 
institution, five different graduation rates, one for each ethnicity/race and one for the 
overall student graduation rate were included in each regression procedure. This 
procedure required five dependent variables for the multiple regression procedure, and 
therefore the standard multiple regression method that was adopted was the General 
Linear Model (GLM) multivariate. The GLM multivariate procedure provides regression 
analysis and analysis of variance for several dependent variables by one or more 
independent variables (Hinkle, Wiersma, & Jurs, 2003). By using this GLM multivariate 
procedure, it was possible to test the effects of other variables on the means of various 
groupings of a single dependent variable. It was also possible to assess the effects of the 
interactions of the independent variables with each other. In other words, the main 
question being addressed was, “are mean differences among groups on the adjusted 
dependent variables likely to have occurred by chance?” (Tabachnick & Fidell, 2001, p. 
275). 
In this regression the intercept was included in the model. This, according to the 
Statistical Package for the Social Sciences (SPSS) 2005, was a prudent measure since it 
could not be assumed that the data passed through the origin. When X and Y in the 
regression equation above, are converted to standard Z scores, “they are now measured 
on the same scale and cross at the point where both Z scores equal 0. Further after 
standardization of variables to 1, slope is measured in equal units…and now represents 
the strength of the relationship between X and Y” (Tabachnick & Fidell, p. 902). 
Tabachnick and Fidell (2001) observed that, “If Y and Xs are continuous, the 
special statistical technique is multiple regression” (p. 902). In the present study, the Ys 
are always continuous (Research Questions 1-10) and the Xs are continuous in Research 
Questions 1-6 and continuous and categorical in Research Questions 7-10. This makes 
the analysis of the GLM output used in this study fairly complex, since the presence of 
covariates requires the study of “how groups differ on Ys after adjustment for the effect 
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of covariates” (Tabachnick & Fidell, p. 906). Despite these subtle differences in 
statistical terminology, for ease of reference, the term multiple regression and GLM, will 
be used interchangeably in this study when discussing the statistical procedures used. 
The strength of the relationship between the independent and dependent variables 
was studied from three viewpoints: 1) the influence of institutional expenditures (both 
dollar amounts and percentages) on the graduation rates of students of color and majority 
students, 2) the influence of institutional selectivity when institutional expenditures are 
controlled for in the model on graduation rates of students of color and majority students, 
and 3) the influence of geographical region of the country or the influence of degree of 
urbanization, when institutional expenditures are controlled for in the model, on the 
graduation rates of majority students and students of color. 
Dependent variables: Graduation rates of minority/majority students 
The dependent variables were the six-year graduation rates for students of color 
and majority students. These measures were chosen for several reasons. First, they were 
quantifiable (McPherson, Shapiro, & Winston, 1996). Second, while these measures had 
been used for many years, frequently as measures of institutional accountability (Burke, 
1998; Gansemer-Topf, 2004), and even mentioned in the Reauthorization of the Higher 
Education Act by Congress (Wolanin, 2003), they had not been studied disaggregated 
according to race/ethnicity. One of the reasons for this lack of studies was that until 
several years ago, graduation rate data were not available in a disaggregated form 
identifying the specific graduation rates for race/ethnicity in particular (at present IPEDS 
provides graduation rate data for students of color and majority students for the 1996, 
1997, and 1998 cohorts). Therefore, it is possible in view of the demographic changes 
that the U.S. will undergo in the 21st century, that institutions will continue to emphasize 
retention and graduation rates of all students disaggregated according to race/ethnicity 
and will continue to monitor their performance in these areas. 
If the number of students of color was small for any particular race/ethnicity, 
(smaller than ten) that race/ethnicity was unreported in the data set (Education Trust, 
2002, 2003). In regard to the dependent variable of graduation rates, the GLM 
multivariate procedure allows five separate multiple linear regressions to be carried out 
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simultaneously, corresponding to the four race/ethnicities and the graduation rate of all 
students. The data set included only the institutions that had reported data on all four 
race/ethnicities. This permitted interpretations made in regard to the different graduation 
rates more comparable, since they were from the same institutions and in the same 
regression model. Using this procedure, it was possible to test the effect of institutional 
expenditures on graduation rates based on race/ethnicity. 
Independent variables on the internal environment - institutional expenditures 
Institutional disbursements also need to be weighed with student enrollment 
(Stringer et al., 1999). The amount of money that was spent per student varied from 
institution to institution and that may account for differences in productivity (Bowen, 
1980). Thus Stringer opined that, “Even when cost analysis is limited to educational 
function, the basis for student units must be determined.” Student units in this study were 
defined as the total number of full-time equivalent (FTE) undergraduates enrolled in any 
one year. 
Independent variables on the external environment - region 
 In regard to geographical region, this study re-classified the IPEDS 9 category 
data set into 4. This was to reduce the number of independent variables to be tested and to 
make the regression procedure more manageable with the limited sample in this study. 
To test the influence of the external environment on institutional expenditures and 
the graduation rates of students of color and majority students, a regression model (GLM) 
was used. Since these were two consecutive cohorts from the identical institutions, the 
GLM can be helpful in identifying trends for the six-year graduation rates of students of 
color and majority students from research extensive and intensive institutions. SPSS 
assists with the use of GLM where there are several dependent variables in the model 
(SPSS, 2005). 
Independent variables on the external environment t- degree of urbanization 
In regard to the degree of urbanization, the IPEDS data set enumerates one as the 
most urban category to seven as the most rural category (NCES, 2003). The regression 
procedure tested the influence of this variable on institutional expenditures and the 
graduation rates of students of color and majority students. Since there were two sets of 
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graduation rate data available for the dependent variables, (the 1996 and 1997 cohorts), 
the multiple regression procedure was repeated for the subsequent year’s corresponding 
data. 
Methods and Procedures 
Data sets 
The statistical package used was Statistical Package for the Social Sciences, 
version 14 (SPSS) (2005). Two data collection instruments were used for this study. The 
National Center for Education Statistics’ (NCES, 1997, 1998, 1999, 2000, 2001, 2002a, 
2003) data base - the Integrated Post Secondary Education Data System (IPEDS) was the 
first instrument. The second instrument was the Education Trust’s data base - the College 
Results Online (Education Trust, 2002, 2003). 
Data analysis 
Descriptive and inferential statistics were used to analyze the data and make 
inferences about the relationship between institutional expenditures and graduation rates. 
This study employed multiple regressions to determine if the independent variables 
significantly predicted the graduation rates of majority students and students of color and 
to analyze, which, if any, of the independent variables predicted the graduation rates of 
majority students and students of color. Data from two consecutive cohorts provided the 
data that were tested through the regression procedure. 
Multiple regressions and issues of Reliability and Validity  
Multiple regressions are a frequently used statistical procedure in studying 
prediction. According to Tabachnick and Fidell (2001), it is an appropriate method to use 
since the independent and dependent variables are quantitative. 
The GLM procedure permits the identification of outliers and missing data. Data 
were also scanned for univariate outliers (Pallant, 2005). It was important to scan for 
univariate outliers since a few institutions with extreme data could distort research 
findings (Tabachnick & Fidell, 2001). The GLM regression procedure transformed the 
residuals into z-scores. Any z value greater than 3.3 or less than -3.3 was considered an 
outlier (Tabachnick & Fidell, 2001, p. 122); an institution having a z-value more extreme 
than + or – 3.3 was deleted if the 5% trimmed mean also suggested that the outlier(s) was 
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an influential outlier. Multivariate outliers were identified by four measures: 1) 
histograms, 2) stem and leaf plots, 3) box plots, and 4) 5% trimmed mean (Pallant, 2005). 
Using SPSS, the data were screened for outliers. A variety of methods were used to 
detect influential outliers, including observation of histograms, the stem and leaf plots, 
box plots, and the 5% trimmed mean. The 5% trimmed mean eliminates the upper 5% 
and the lower 5% of data and a comparison of the trimmed mean with the mean would 
reveal significant differences. Using the above procedures the data were analyzed and it 
was found that this study had no influential outliers. 
In correctly applying multiple regressions, three assumptions must be met: a) 
normality, b) linearity and c) homoscedasticity (Tabachnick & Fidell, 2001). In multiple 
regressions the, “assumption of normality was the assumption that each variable and all 
linear combinations of the variable are normally distributed,” (Tabachnick & Fidell, p. 
72). The assumption of linearity stated that a straight-line relationship existed between 
two variables or a combination of variables (Tabachnick & Fidell). “The assumption of 
homoscedasticity is the assumption that the standard deviations of errors of prediction are 
approximately equal for all predicted dependent variable scores” (Tabachnick & Fidell, p. 
79). 
Tabachnick & Fidell (2001) noted that, “homoscedasticity is related to the 
assumption of normality because when the assumption of multivariate normality is met, 
the relationships between variables are homoscedastic” (p. 79). Using SPSS, this study 
evaluated linearity and homoscedasticity by checking the scatter plots of the residuals 
with a normal curve superimposed for each data set (Pallant, 2005). According to 
Tabachnick and Fidell (2001), the examination of scatter plots of residuals will assist in 
testing for the assumptions of normality, linearity and homoscedasticity between 
predicted dependent variable scores and errors of prediction. They stated that the 
assumptions were that 
“the residuals (difference between obtained and predicted dependent variable 
scores) are normally distributed about the predicted dependent variable scores, the 
residuals have a straight line relationship with predicted dependent variable scores, 
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and that the variance of the residuals about the predicted dependent variable scores 
is the same for all predicted scores” (p. 119). 
In this study, checking of the normal P-P plot of regression of standardized 
residuals of expected with the observed, revealed the presence of linearity in the data set. 
Further, the frequency histogram of the standardized residuals with a normal curve 
superimposed on the data revealed that the data had a normal distribution. The 
examination of the residuals revealed the presence of homoscedasticity. The assumption 
of equal variance is also satisfied by the Levene’s test (Tabachnick & Fidell, 2001). In 
this study, since Research Questions 1-6 had only continuous variables and Research 
Questions 7-10 had categorical and continuous variables, equal variance was found to be 
satisfied through the examination of residuals for Research Questions 1-6 and the 
examination of the Levene’s test for Research Questions 7-10. 
This study employed General Linear Model (GLM) multiple regression 
techniques. In GLM multiple regressions all independent variables were entered 
simultaneously into the model and their influence on the dependent variables were 
calculated (Tabachnick & Fidell, 2001). Since this was an exploratory study, this method 
was appropriate as one was trying to “simply assess relationships among variables and 
answer the basic question of multiple correlations” (Tabachnick & Fidell, 1996, p. 153). 
GLM multiple regressions were conducted to determine the extent to which the 
independent variables predicted the dependent variables and to assess which, if any, of 
these variables were the most influential in predicting the graduation rates for students: 
White Americans, African Americans, Asian Americans, Hispanic/Latinos and the 
category of all students. 
In educational research the generally accepted α level is .05 (Kiess, 2002). In this 
study because there are five concurrent regressions being formed in the GLM 
multivariate procedure, to avoid the Bonferroni effect, the α level of .05 has been divided 
by 5 (to account for the five dependent variables in the regression) to produce the new cut 
off point of significance at an α level of .01 (see Stevens, 2002; Tabachnick & Fidell, 
2001). 
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While the α level of .01 will be used in this study for reporting purposes, in 
interpreting and analyzing the results reliance will be placed on the results obtained at the 
much more stringent α level of .001 to provide greater reliability, by eliminating spurious 
relationships. In thus adopting a stringent α level this very conservative measure reduces 
the power of the study to detect differences that may actually exist in the population but 
minimizes the commission of a Type I error (Type I error is when a true hypothesis is 
rejected, Hinkle, Wiersma, & Jurs, 1994, p.169). Type I error is equivalent to saying the 
groups differ when they do not (Kiess, 2002). Thus, with an α of .001 is there is a 1 
chance in 1000 of making a Type I error (Kiess). Rarely in education does one face the 
consequences that one could face in an area such as in medicine where making a Type I 
error could be very serious (Stevens, 2002). The consequence of harm to people is great 
in committing a Type I error in areas such as medicine. Therefore, the Bonferoni 
adjustment thus made helps to control for Type I error (Pallant, 2005). 
The acceptability of committing a Type I error as opposed to a Type II error 
depends on the type of consequences that could flow from the error (Stevens, 2002) 
(Type II error is when we do not reject a false hypothesis, Hinkle, Wiersma, & Jurs, 
1994, p. 169). Type II error, denoted by β, is saying the groups don’t differ when in fact, 
they do (Kiess, 2002). 
The power of a statistical test is calculated by 1-β. That is, “power is the 
probability of making a correct decision, or saying the groups differ when in fact they do” 
(Stevens, 2002, p. 5). Thus, in research generally given the possibility that either a Type I 
or a Type II could be committed, most educational research prefer to have statistical 
“power” (1-β) and thereby increase the possibility of committing a Type I error (Keppel 
& Wickens, 2004). As the alpha (α) level decreases (for example, from .05 to .01), the 
power of the study to measure effects that exists in the population decreases (Stevens, 
2002); and therefore, the possibility of committing a Type II error increases. Generally 
educational research rarely deal with subject matter and consequences that are 
sufficiently life threatening as in medicine, where the tendency in research is the 
possibility of committing a Type II error rather than a Type I error (Pallant, 2005). 
However, in this study by having a smaller α, (due to the large number of dependent 
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variables) and therefore, a reduced statistical power to detect effects that exists, any 
statistically significant result that will be obtained under those conditions will have 
greater validity, since there is a greater possibility of eliminating spurious relationships. 
Thus, in this study any p value lower than .01 (for example, .05), would lead a null 
hypothesis to be rejected (Keppel & Wickens, 2004). 
In this study four measures associated with multiple regressions were analyzed: 
the F-test, R2, R2adj, and the power value. The F-test examined the extent to which the 
relationship between the independent and dependent variables was linear. A significant 
F-test (p≤ .001) demonstrated that institutional expenditures or other independent 
variables significantly predicted the dependent variables of graduation rates (of majority 
students and/or students of color) (Tabachnick & Fidell, 2001). The F value Hamrick, 
Schuh, and Shelley (2004) observed, was 
…formed from the ratio of estimated model variance to estimated error variance, 
where a larger F-ratio implies a “stronger” model, and its associated p-value. The 
validity of the separate predictor variables included in each model is ascertained 
from; a partial F statistic and its associated p-value; eta-squared, which is the 
proportion of the total variability in the dependent variable accounted for by that 
independent variable; and by observed power, or the probability of correctly 
determining that there is a real effect attributable to that model component. Larger 
values of eta-squared indicate stronger model predictors, but often are modest 
(less than .10). Larger values of power (maximum of 1) indicate a greater 
likelihood of that particular predictor having a genuine effect on the dependent 
variables” (pp. 5-6). 
F-tests were conducted on each standardized regression coefficient. If the 
variables had a significance level of p ≤ .001, then it could be concluded that those 
variables significantly contributed to the dependent variables of graduation rates (of 
majority students and/or students of color) (Keppel & Wickens, 2004). The 
unstandardized regression coefficient (B), or “the slope,” is the “amount of change in Y 
that corresponds to a change in 1 unit in X” (Hinkle, Wiersma, & Jurs, 2003, p. 123). The 
unstandardized regression coefficient provides an indication of the practical value or 
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worth of a statistically significant result. This is an important aspect to keep in mind in 
this study, since it is hoped that the results of this study will be able to provide useful 
information to institutional policy-makers. 
 The R2 statistic, also called the coefficient of determination, was the proportion of 
the variance in the dependent variables (graduation rates of majority students and/or 
students of color) that could be explained by institutional expenditures. R2adj, is similar to 
the R2 value but also took into account the sample size and the number of independent 
variables. The “R2adj is the index of the proportion of dependent variable variance 
explained relative to the mean squared error and the number of degrees of freedom for 
model and error, which may assume a negative value for ill-fit models” (Hamrick, Schuh, 
& Shelley, 2004, p. 5). According to Hinkle, Wiersma, and Jurs, (2003), the higher the R2 
and R2adj, the more influence institutional expenditures have on predicting the graduate 
rates of the majority students and/or of the students of color. 
 Multicollinearity occurs if there is a high correlation among the independent 
variables. It is important to test for multicollinearity because when variables are highly 
intercorrelated, the R2 value may be limited, since one or more variables may be 
measuring the same phenomenon. When variables are highly intercorrelated, it will also 
become difficult to identify the influence of a specific independent variable on the 
dependent variable (Stevens, 2002). An examination of the output revealed that no 
multicollinearity was present for Research Questions 1, 2, 3, 4, 7, 8, 9, and 10. However, 
multicollinearity was present for Research Questions 5 and 6 dealing with percentage of 
institutional expenditures (see discussion below in Chapter four). Tabachnick and Fidell 
(2001) noted that the presence of multicollinearity could be detected by “very large 
(relative to the scale of the variables) standard errors for regression coefficients” (p. 118). 
Summary 
 In this study, issues of reliability were addressed through examining the R2 and 
R2adj values for the ten research questions. Closer R2 and R2adj values denote a better fit 
and therefore a better model (Hamrick, Schuh, & Shelley, 2004). The F statistic and its 
associated p-value, eta-squared, and the observed value are other indications of strong 
model predictors and therefore of reliability (Hamrick, Schuh, & Shelley, 2004). These 
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statistics were a useful indication of whether the model used in this study was reliable in 
predicting the graduation rates of students of color and majority students at public, 
research extensive and intensive institutions. 
 In this study, the issue of validity was addressed through the examination of the 
residuals for the three fundamental assumptions in conducting regression procedures. 
These were for normality, independence, and constant variance (Hinkle, Wiersma, & 
Jurs, 2003). Issues regarding normality and constant variance were satisfied in this study. 
Independence is generally satisfied through randomness in selecting a sample (Hinkle, 
Wiersma, & Jurs, 2003). In this study there was no independence since the whole data set 
of public, research extensive and intensive institutions was taken as the sample. Due to 
the small size of the population, that was unavoidable. 
Data Analysis 
Research Question 1: Between Fall 1996 and August 31, 2002, did the money 
disbursed per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance predict the six-year graduation rates for majority students and students of 
color at public, research extensive and intensive, institutions? 
This question investigated the relationship between institutional E & G 
expenditures and six-year graduation rates for different racial/ethnic groups of students at 
public, research institutions. Due to the fact that institutional expenditures over the course 
of a student’s enrollment would have an effect on graduation rates, a mean expenditures 
value was derived by calculating expenditures per undergraduate student (total E& G 
expenditures divided by FTE undergraduate total) for each institution for six years prior 
to Fall 2002, summing these results, and dividing by six. 
One composite data set was prepared that had the graduation rates of students of 
color and majority students and the overall student graduation rate for the 1996 cohort. 
This combined data set also had all institutional expenditures reported by all institutions 
in the data set. From the combined data for the 1996 cohort one identical institutional set 
to the institutions in the 1997 cohort was formed by deleting 37 institutions for missing 
data - either missing data in regard to the graduation rates of students of color and 
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majority students or missing data in regard to institutional expenditures. One public 
research institution was deleted because it had no undergraduates, leaving 127 identical 
institution list for both the 1996 and 1997 cohorts (see Appendix B). Even though both 
the 1996 cohort and the 1997 cohort had the identical institutions, the institutional 
expenditures and graduation rate data for the two cohorts were different. 
Research Question 2: Between Fall 1997 and August 31, 2003, did the money 
disbursed per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance predict the six-year graduation rates for majority students and students of 
color at public, research extensive and intensive institutions? 
This question conducted the same GLM, procedure as in Research Question 1 for 
the institutional expenditures from 1997-2003 and the six-year graduation rates for 
students of color and of majority students for the 1997 cohort. Identical institutions were 
used in both cohort 1996 and cohort 1997 (see Appendix B). 
Research Question 3: Between Fall 1996 and August 31, 2002, what relationship 
did institutional selectivity and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance have on predicting 
the six-year graduation rates for students of color and majority students at public, 
research extensive and intensive institutions? 
Research that had been conducted earlier revealed that institutional selectivity 
influenced graduation rates (Astin, Korn, & Green, 1987; Levitz, Noel, & Ricter, 1999; 
Mayer-Foulker, 2002; Murtaugh, Burns, & Schuster, 1999). Therefore, for Research 
Questions 3 and 4, institutional selectivity was added as an independent variable. The 
Education Trust data set defined institutional selectivity as the percentage of students 
admitted from the number who applied. 
Research Question 4: Between Fall 1997 and August 31, 2003, what relationship 
did institutional selectivity and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance have on predicting 
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the six-year graduation rates for students of color and majority students at public, 
research extensive and intensive institutions? 
This research question conducted the same GLM procedure as in Research 
Question 3 for the independent variables of institutional expenditures from 1997-2003 
and institutional selectivity with the six-year graduation rates for students of color and 
majority students for the 1997 cohort. The next two questions studied the accuracy of 
percentage of institutional expenditures to predict graduation rates. 
Research Question 5: Between Fall 1996 and August 31, 2002, did the percentage 
of institutional expenditures per student for instruction, academic support, student 
services, institutional grants, research, public service, institutional support, and plant 
operation and maintenance predict the six-year graduation rates for students of color 
and majority students at public, research extensive and intensive institutions? 
Research Question 6: Between Fall 1997 and August 31, 2003, did the percentage 
of institutional expenditures per student for instruction, academic support, student 
services, institutional grants, research, public service, institutional support, and plant 
operation and maintenance predict the six-year graduation rates for students of color 
and majority students at public, research extensive and intensive institutions? 
The independent variables for Research Questions 5 and 6 were percentages of 
institutional expenditures per student. Percentages of institutional expenditures were 
computed by calculating the total E & G expenditures per student. Total E & G 
expenditures per student were calculated by dividing the total figure for expenditures 
spent on education and general expenses by the university’s undergraduate enrollment. 
Percentages of expenditures for each category were calculated by dividing each 
classification of institutional expenditures, (i.e., research, grants, etc.) per student by the 
total institutional expenditures per student and multiplying by 100 (Gansemer-Topf, 
2004). For both Research Questions 5 and 6, the percentage of expenditures per student 
for the respective cohort durations were calculated (i.e., from 1996-2002 and 1997-2003), 
summing these results and dividing by six; thus obtaining a mean for the percentage of 
expenditures for each expenditure category. 
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The next four questions, Research Questions 7, 8, 9, and 10, dealt with the 
external environment in which universities operated and whether this had a relationship 
to the institutional expenditures and graduation rates of students of color and majority 
students. Research Questions 7 and 8 dealt with the geographic regions in which 
universities were situated and whether this independent variable together with 
institutional expenditures were better able to predict the graduation rates of students of 
color and majority students. In the section below each of the corresponding sections in 
the two cohorts will be discussed together. 
Research Question 7: Between Fall 1996 and August 31, 2002, what relationship 
did the geographical region of the country and the amount of money disbursed per 
student for instruction, academic support, student services, institutional grants, research, 
public service, institutional support, and plant operation and maintenance have on 
predicting the six-year graduation rates for students of color and majority students at 
public, research extensive and intensive institutions? 
Research Question 8: Between Fall 1997 and August 31, 2003, what relationship 
did the geographical region of the country and the amount of money disbursed per 
student for instruction, academic support, student services, institutional grants, research, 
public service, institutional support, and plant operation and maintenance have on 
predicting the six-year graduation rates for students of color and majority students at 
public, research extensive and intensive institutions? 
Prior research had used region to predict the effect on graduation rates (Hamrick, 
Schuh, & Shelley, 2004). To test the influence of the external environment on 
institutional expenditures and the graduation rates of students of color and of majority 
students, a GLM regression was conducted. In the regression model in Research Question 
7 and 8, the geographical region of the country was tested. The independent variable to 
test geographical region was denoted as REGION. In this model, institutions located in 
the four geographical regions used in this study were regressed on institutional 
expenditures and the graduation rates of students of color and majority students. The final 
two research questions on the external environment of universities involved examining 
institutional expenditures and the degree of urbanization. 
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Research Question 9: Between Fall 1996 and August 31, 2002, what relationship 
did the degree of urbanization and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance have on predicting 
the six-year graduation rates for students of color and majority students at public, 
research extensive and intensive institutions? 
Research Question 10: Between Fall 1997 and August 31, 2003, what 
relationship did the degree of urbanization and the amount of money disbursed per 
student for instruction, academic support, student services, institutional grants, research, 
public service, institutional support, and plant operation and maintenance have on 
predicting the six-year graduation rates for students of color and majority students at 
public, research extensive and intensive institutions? 
The seven-category IPEDS classification system for the degree of urbanization 
was adopted in this study. One GLM multivariate procedure was conducted for each 
research question. For each research question the regression model had the degree of 
urbanization as an independent variable together with institutional expenditures which 
were regressed on the graduation rates of students of color and majority students for the 
respective cohort. 
Summary 
 This quantitative study sought to determine if the graduation rates of students of 
color and majority students at public, research extensive and intensive institutions could 
be predicted by institutional resource allocation activities in the context of both the 
internal and external environments of universities. The independent variables for the 
internal environment were expenditures in regard to instruction, academic support, 
student services, institutional grants (scholarships, fellowships), research, public service, 
institutional support, plant operation and maintenance, and institutional selectivity. The 
independent variables for the external environment were geographical region and degree 
of urbanization. The independent variables for the internal environment were calculated 
in two ways: 1) the actual dollars spent per student in each expenditures category and 2) 
the percentage each category represented of the institution’s total E & G expenditures. 
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The dependent variables were the six-year cohort (undergraduate) graduation rates of 
students disaggregated according to race as well as the overall student graduation rates. 
IPEDS and Education Trust’s Online Graduation Survey provided the data for the study. 
This study examined the graduation rates for two successive cohorts of students and 
investigated if there was a relationship between institutional expenditures, institutional 
selectivity, geographical region and/or degree of urbanization and the graduation rates of 
students of color and majority students. GLM multiple regression was the statistical 
method used for the study. 
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CHAPTER FOUR: RESEARCH FINDINGS 
 
The purpose of this study was to examine how selected behaviors of public, 
research extensive and intensive institutions (as defined by the Carnegie Classification 
system 2000, see Carnegie Foundation, 2006), functioning as organizations, impacted the 
graduation rates of students of color and majority students. This study had three goals: a) 
to understand the relationship between institutional expenditures and the graduation rates 
of students of color and majority students, b) to understand the relationship of 
institutional selectivity, institutional expenditures and the graduation rates of majority 
students and students of color, and c) to understand the relationship between the region of 
the country, degree of urbanization, institutional expenditures, and the graduation rates of 
majority students and students of color. 
This study focused on one main question: What institutional expenditures 
contribute to the graduation rates of undergraduate students of color and majority 
students at public, research extensive and intensive universities and how are graduation 
rates affected by the internal and/or external environment of a university? This all- 
encompassing question was divided into ten research questions. These research questions 
were categorized into two subcategories: amount of money disbursed per student over the 
respective six-year period of the cohort (assessing the internal environment) and the 
influence of the region and the degree of urbanization (assessing the external 
environment). Both sets of variables were repeated with the six-year graduation rate data 
from the subsequent cohort. 
This chapter presents the results of the data analysis used to examine the research 
questions of this study. Research Questions 1-6 examined the internal environment in 
which universities operate, while Research Questions 7-10 examined the external 
environment. Research Questions 1-4 examined the relationship between per student 
institutional expenditures and six-year graduation rates for students of color and majority 
students for two consecutive years. Research Questions 5 and 6 examined the relationship 
between the percentage of institutional expenditures and graduation rates for students of 
color and majority students over two consecutive years. Research Questions 7 and 8 
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examined the influence of geographical region on both the institutional expenditures and 
the graduation rates of students of color and majority students, while Research Questions 
9 and 10 examined the influence of the degree of urbanization on institutional 
expenditures and the graduation rates of students of color and majority students. In 
presenting the findings for this study, GLM multiple regression results will be provided. 
The first four research questions analyzed the amount of money spent per student 
and the graduation rates of students of color and majority students at public, research 
extensive and intensive institutions. Research Questions 1 and 2 focused on the accuracy 
of institutional expenditures per student in predicting the six-year graduation rates for 
students of color and majority students for the 1996 and 1997 cohorts. Research 
Questions 3 and 4 investigated whether the dollar value of institutional expenditures per 
student predicted the graduation rates of students better when institutional selectivity was 
taken into account in the model. 
Internal Environment: Amount of money disbursed per student 
Research Question 1: Between Fall 1996 and August 31, 2002, did the money 
disbursed per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance predict the six-year graduation rates for majority students and students of 
color at public, research extensive and intensive institutions? 
Institutional expenditures during the duration of a student’s enrollment at an 
institution could have the potential to influence six-year graduation rates (Gansemer-
Topf, 2004); hence, a mean expenditures value was derived by calculating expenditures 
per student from 1996-2002, adding these results, and dividing by six. The independent 
variables for this research question were mean institutional expenditures per student for 
instruction (MIES), academic support (MASES), student services (MSSES), institutional 
grants (MIGES), research (MRES), public service (MPSES), institutional support 
(MISES), and plant operation and maintenance (MPOMES). The six-year graduation 
rates for students of color and majority students (ASIAN, AFAM, LATINO, WHITE, and 
ALL) were the dependent variables for this question. The graduation rate for all students 
(ALL) is the mean of the total when the graduation rates for White Americans (WHITE), 
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Asian Americans (ASIAN), African Americans (AFAM), Hispanic/Latino Americans 
(LATINO), and Native Americans are summed. Thus, Native American graduation rate is 
included only indirectly in this study. 
GLM regressions were estimated to evaluate the accuracy of the independent 
variables in predicting graduation rates. A total of 38 public, research extensive and 
intensive institutions were deleted due to missing data for institutional expenditures, 
graduation rates of students of color or majority students, or inapplicability to 
undergraduate education, making an identical data set of institutions for both 1996 and 
1997 cohorts of 127 institutions for all ten research questions in this study. It was 
observed by Tabachnick and Fidell (2001) that “the pattern of missing data is more 
important than the amount” (p. 59). Usually data were missing because there had been 
fewer than ten undergraduate students of color or majority students who had graduated 
during a six-year period from a particular institution’s cohorts of 1997 or of 1996 
(Education Trust, 2002, 2003). In two instances an institution had not reported any of the 
institutional expenditures to IPEDS. If an institution had only one or two years of missing 
data for one or more categories of institutional expenditures, a mean value for the missing 
year(s) was substituted. The 1996-2003 period during which the six-year graduation rates 
of the 1996 and 1997 cohorts were calculated may have been a period of turbulence for 
institutions during which they were switching over from one accounting procedure to 
another; namely, from calculating Education & General expenditures (E & G) to the new 
federally-mandated GASB (Government Accounting Standard Board) reporting 
requirements for public institutions. Under GASB regulations 34/35, the earlier E & G 
categories have been merged; hence, institutions are no longer required to report 
specifically under the present eight categories of institutional expenditures used in this 
study. 
 Due to the importance of testing all students of color and majority student 
graduation rates as well as a large number of institutional expenditures in the same 
statistical model, the data set was comparatively modest. Nevertheless, the multiple 
regression results suggested that the model was statistically reliable although the power to 
predict the graduation rates of students of color and majority students was relatively 
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small. Research Question 1: WHITE R2 = .363, R2adj = .319, F = 8.394, p ≤ .001, ASIAN 
R2 = .396, R2adj = .355, F = 9.672, p ≤ .001, AFAM R2 = .276, R2adj = .227, F = 5.627, p ≤ 
.001, LATINO R2 = .329, R2adj = .284, F = 7.243, p ≤ .001, ALL R2 = .362, R2adj = .318, 
F = 8.356, p ≤ .001, (see Table 1 below). 
 
The R2 statistic, also called the coefficient of determination, was the proportion of 
the variance in the dependent variable (graduation rates of majority students and/or 
students of color) that could be explained by institutional expenditures. In this study, for 
the period 1996-2002, the R2 value for White American graduation rate was .363, which 
suggested that 36.3% of the variation in graduation rates for White Americans in public, 
research extensive and intensive institutions could be explained by institutional 
expenditures. The R2 value for Asian American graduation rate was .396, which 
suggested that 39.6% of the variation in graduation rates for Asian Americans in public, 
research extensive and intensive institutions could be explained by institutional 
expenditures. 
 
Table 1. Research Question 1, Model Summary, (1996-2002) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta 
Squared 
Power 
WHITE .363 .319 8.394 8 118 ≤.001*** .363 >.999 
ASIAN .396 .355 9.672 8 118 ≤.001*** .396 >.999 
AFAM .276 .227 5.627 8 118 ≤.001*** .276 .995 
LATINO .329 .284 7.243 8 118 ≤.001*** .329 >.999 
ALL .362 .318 8.356 8 118 ≤.001*** .362 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The R2 value for African American graduation rate was .276, which suggested 
that 27.6% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures. The 
R2 value for Hispanic/Latino American graduation rate was .329, which suggested that 
32.9% of the variation in graduation rates for Hispanic/Latino Americans in public, 
research extensive and intensive institutions could be explained by institutional 
expenditures. 
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The R2 value for all students graduation rate was .362, which suggested that 
36.2% of the variation in graduation rates for all students in public, research extensive 
and intensive institutions could be explained by institutional expenditures. In other 
words, institutional expenditures would explain 36.2% of the variation in all students 
graduation rates (see Table 1 above). 
The R2adj was similar to the R2 value but also took into account the sample size 
and the number of independent variables (Tabachnick & Fidell, 2001). In this study the 
sample size was 127 institutions and the number of independent variables in this model 
was 8. The “R2adj was the index of the proportion of dependent variable variance 
explained relative to the mean squared error and the number of degrees of freedom for 
model and error, which may assume a negative value for ill-fit models” (Hamrick, Schuh, 
& Shelley, 2004, p. 5). In this study the R2adj value was large and positive; therefore the 
model was a good fit. 
In deciding whether there was a good fit, the R2adj would take into account 
whether there were missing values in the model or if the model had left out important 
variables that should be in it. The R2 values and the R2adj values respectively for White 
American graduation rates was .363 and .319, for Asian American graduation rates .396 
and .355, for African American graduation rates .276 and .227, for Hispanic/Latino 
American graduation rates .329 and .284, and for all students graduation rates .362 and 
.318. That the value of the R2adj was close to the R2 suggested further that the model was 
a good fit. According to Hinkle, Wiersma, & Jurs, (2003), the higher the R2 and R2adj, the
more influence institutional expenditures had on predicting the graduate rates of majority 
students and/or of the students of color. In this study the explanatory power of 
institutional expenditures to predict graduation rates varied according to the group 
race/ethnicity of the students, varying from one-third or over for Asian Americans, White 
Americans, all students and Hispanic/Latino Americans to below 30% for African 
Americans. 
 
F-tests were conducted on each standardized regression coefficient. If the 
variables had a significance level of p ≤ .01 then it could be concluded that those 
variables significantly contributed to the dependent variable (the graduation rates of 
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majority students and/or students of color) (Keppel & Wickens, 2004; Tabachnick & 
Fidell, 2001). In this study, the White American graduation rate had an F value of 8.394, 
which was statistically significant (p ≤ .001). The Asian American graduation rate had an 
F value of 9.672, which was statistically significant (p ≤ .001). The African American 
graduation rate had an F value of 5.627, which was statistically significant (p ≤ .001). 
The Hispanic/Latino American graduation rate had an F value of 7.243, which was 
statistically significant (p ≤ .001). The all students graduation rate had an F value of 
8.356, which was statistically significant (p ≤ .001). This suggested that there was a 
probability of being wrong in no more than 1 out of 1,000 instances. 
If a main effect or interaction significantly affects behavior (the dependent 
variable), it is possible to calculate the proportion of the variance attributed to the effect 
(or independent variable) (Hinkle, Wiersma, & Jurs, 2003). This was estimated by the 
partial eta squared statistic (see Table 1 above). In other words, the partial eta squared 
measured the strength of the association. Tabachnick and Fidell (2001) explained it this 
way: 
If a main effect or interaction of independent variables is reliably associated with 
changes in the dependent variables, the next logical question is: How much? How 
much of the variance in the adjusted dependent variables’  scores…is associated 
with the independent variables? (p. 279). 
In this research question, the partial eta squared for the model was the same value 
as the value for the R2 statistic for the model. For example, White American graduation 
rate R2 value was .363, and the partial eta squared value for White American graduate 
rate was .363. That is the strength of the association is equal to the amount of variation 
explained by the regression model. According to Hamrick, Schuh, and Shelley, (2004), 
“Larger values of eta-squared indicate stronger model predictors, but often are modest 
(less than .10)” (p. 5). A partial eta squared value of .363 denotes that the strength of the 
association between the independent variables of institutional expenditures and the 
dependent variable of White American graduation rate was fairly strong. 
This means that in Research Question 1, 36.3% of the variance in the dependent 
variable of White American graduation rates, 39.6% of the variance in the dependent 
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variable of Asian American graduation rates, 27.6% of the variance in the dependent 
variable of African American graduation rates, 32.9% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 36.2% of the variance in the 
dependent variable of all students graduation rates could be attributed to institutional 
expenditures. In this model for 1996 cohort (1996-2002), the highest proportion of the 
variance in graduation rates that was explained was that of Asian American graduation 
rates and the lowest was that of African American graduation rates. 
Researchers have noted that an important consideration in designing a study was 
whether there was adequate power, “that is a strong probability that effects that actually 
exist have a chance of producing statistical significance” (Tabachnick & Fidell, 2001, p. 
11). Generally having a large enough sample in a study would increase the power. 
However, in this study, the sample size was 127 institutions. One of the checks 
for considering whether the sample size in the study was large enough would be to check 
the output for the value of the observed power. The value of the observed power ranges 
for zero to one. In this study the observed power was greater than .999 (> 99.9%) for 
White American graduation rates, greater than .999 (> 99.9%) for Asian American 
graduation rates, .995 (99.5%) for African American graduation rates, greater than .999 
(> 99.9%) for Hispanic/Latino graduation rates and greater than .999 (> 99.9%) for all 
students graduation rates. This means that there was a strong probability that the effect of 
institutional expenditures that actually existed have a chance of producing statistical 
significance in this study for White Americans, Asian Americans, Hispanic/Latino 
Americans, and all students graduation rates. 
Since this study intends to provide policy recommendations to institutional 
leaders it was important to calculate the unstandardized regression coefficient, the “B” 
value for the sample and these are given in Table 2. For research expenditures the 
unstandardized coefficient (B) value for White American graduation rates was .0000231, 
Asian American graduation rates .0000163, African American graduation rates .0000167, 
Hispanic/Latino graduation rates .0000201, and all students graduation rates .0000222 
(see Table 2 below). This means that in practical terms the effect of the institutional 
expenditures on the different graduation rates was miniscule. To give an illustration, for 
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White American graduation rates (WHITE), every additional dollar of research 
expenditures per student will “buy” an additional 2.31E-005, or .0000231 percentage 
point of graduation rate increase. 
 
Table 2. Research Question 1, Parameter Estimates (1996-2002) 
DV IV B SE B t p 
WHITE Research 2.31E-005 4.31E-006 5.347 ≤.001*** 
ASIAN Instruction 
Research 
1.67E-005 
1.63E-005 
5.99E-006 
4.02E-006 
2.790 
4.048 
≤.006** 
≤.001*** 
AFAM Research 1.67E-005 4.68E-006 3.568 ≤.001*** 
LATINO Research 2.01E-005 4.52E-006 4.449 ≤.001*** 
ALL Research 2.22E-005 4.23E-006 5.235 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
 In other words, for a public, research extensive or intensive institution with an 
undergraduate student enrollment of 10,000, every additional $100,000 of research 
expenditures per student spent will “buy” an additional 2.31 percentage points of 
graduation rate increase for White American students, 1.63 percentage points of 
graduation rate increase for Asian American students, 1.67 percentage points of 
graduation rate increase for African American students, 2.01 percentage points of 
graduation rate increase for Hispanic/Latino American students, and 2.22 percentage 
points of graduation rate increase for all students at a cost of $1 billion. 
The greatest effect of research expenditures is on White American graduation 
rates. Frequently, many public, research extensive institutions already have budgets for 
sponsored research that exceed $100 million. This may not be true for most research 
intensive institutions. 
Table 3 illustrates that the mean undergraduate graduation rate in public, research 
extensive and intensive institutions is highest for White Americans at 55.98%, followed 
by Asian Americans at 55.12%, all students graduation rates at 54.75%, Hispanic/Latino 
American graduation rate at 47.97% and African American graduation rate at 44.06%. 
The standard deviations for students of color and majority students graduation rates are 
close to each other, with the lowest standard deviation being for Asian American 
graduation rates at 15.353%, followed by all student graduation rates at 15.713%, White 
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American graduation rates at 16.028%, African American graduation rates at 16.310%, 
and Hispanic/Latino American graduation rates at 16.361%. 
 
Table 3. Research Question 1, Descriptive Statistics & Graduation Rates (1996-2002) 
DV Mean GR SD N 
WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2002 
55.98% 
55.12% 
44.06% 
47.97% 
54.75% 
16.028% 
15.353% 
16.310% 
16.361% 
15.713% 
127 
127 
127 
127 
127 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 
Table 4 shows that for 1996-2002, the mean institutional expenditures values per 
student were: Instruction $9,280, Academic Support $2,587, Student Services $1,129, 
Institutional Support $2,039, Grants 1,959, Research $5,040, Public Service $1,922, and 
Plant Operation & Maintenance $1,791. This illustrates that public, research extensive 
and intensive institutions spend almost twice as much on instruction expenditures as they 
did on research. 
 
Table 4. Research Question 1, Grand Mean & Graduation Rates (1996-2002) 
99% Confidence Interval for GR  
DV 
 
Mean GR 
 
Std. Error Lower Bound Upper Bound 
WHITE 
ASIAN 
AFAM 
LATINO 
ALL 
56.0% 
55.1% 
44.1% 
48.0% 
54.8% 
1.2% 
1.1% 
1.3% 
1.2% 
1.2% 
52.9% 
52.3% 
40.7% 
44.8% 
51.7% 
59.1% 
58.0% 
47.4% 
51.2% 
57.8% 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
Covariates appearing in the model are evaluated at the following values: Instruction = 9280.0575, Acad 
Supp = 2586.5567, Stud Servs = 1129.1661, Instit Supp = 2038.6110, Grants = 1959.1906, Research = 
5039.9189, Pub Serv = 1921.7291, Plant O&M = 1790.6465. 
 
However instructional expenditures were statistically significant only for Asian 
American graduation rates in this model. In regard to specific institutional expenditures 
out of the eight that had an effect on graduation rates of students of color and majority 
students, Table 5 gives the detailed statistically significant results (p ≤ .01). Regression 
coefficients specified that only two variables, research and instruction, significantly 
contribute to the model (p ≤ .01) (see Table 5 below). 
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The p value of .01 signifies that there was a probability of being wrong in 1 out of 
100 instances. There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American and all 
students graduation rates at the α level of less than .01. That suggested that research 
expenditures during the period 1996-2002, were statistically significant in influencing the 
graduation rates of students of color and majority students. The probability of being 
wrong in this conclusion was estimated by the model at no more than 1 in 1,000 
instances. 
There was a positive relationship for expenditures for instruction with Asian 
American graduation rates (p ≤ .01). That suggested that instructional expenditures 
during the period 1996-2002 were statistically significant in influencing the graduation 
rates of Asian American students. The probability of being wrong in this conclusion was 
estimated by the model at 1 in 100 instances. No negative relationships were statistically 
significant. 
 
Table 5. Research Question 1, Tests of Between Subject Effects (1996-2002) 
IV DV df F P Partial Eta 
Squared 
Power 
Instruction ASIAN 1 7.782 ≤.006** .062 .569 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2002 
1 
1 
1 
1 
1 
28.592 
16.386 
12.727 
19.798 
27.401 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.195 
.122 
.097 
.144 
.188 
.996 
.921 
.827 
.965 
.995 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The observed power for the conclusion that research expenditures influenced the 
graduation rates of White Americans was .996 (99.6%), for Asian Americans .921 
(92.1%), for African Americans .827 (82.7%), for Hispanic/Latino Americans .965 
(96.5%), and for all students .995 (99.5%). This suggested that there was a strong 
probability that the effect of research expenditures that actually existed had a chance of 
producing statistical significance in this study for White Americans, Asian Americans, 
African Americans, Hispanic/Latino Americans, and all students graduation rates. 
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The observed power would be one indication whether the study should have a 
larger sample size in order to detect significant differences that there could be between 
the groups in the model (Pallant, 2005). Pallant noted that, 
If the power of the test is less than .80 (80% chance of detecting a difference), 
then you would need to interpret the reason for your non significant results 
carefully. This may suggest insufficient power of the test, rather than no real 
difference between your groups. The power analysis gives an indication of how 
much confidence you should have in the results when you fail to reject the null 
hypothesis. The higher the power, the more confident you can be that there is no 
real difference between the groups (p. 199). 
 In this study, since the observed power was over 80%, confidence could be placed 
in the results that the influence of research expenditures on the graduation rates of 
students of color and majority students were very good estimates. This conclusion was 
strongest for White Americans (99.6%) and all students graduation rates (99.5%), 
Hispanic/Latino American graduation rates (96.5%), and Asian American graduation 
rates (92.1%). It was weakest for African American graduation rates (82.7%). 
Instructional expenditures only had an influence on the graduation rates of Asian 
American students. Here the observed power for the conclusion that instructional 
expenditures influenced the graduation rates of Asian Americans was only .569 or 56.9%. 
Since the observed power was less than 80%, a larger sample would be required in order 
to be more conclusive. All statistically significant influences on the graduation rates of 
students of color and majority students were positive. The data presented below are only 
of results that had an observed value of over 80%. The results presented in Table 5 above 
indicate that from 1996-2002, at public, research extensive and intensive institutions: 
1) For Asian Americans, research expenditures accounted for 12.2% of the variation in 
their graduation rates. 
2) For White Americans, research expenditures accounted for 19.5% of the variation in 
their graduation rates. 
3) For African Americans, research expenditures accounted for 9.7% of the variation in 
their graduation rates. 
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4) For Hispanic/Latino Americans, research expenditures accounted for 14.4% of the 
variation in their graduation rates. 
5) For All students, research expenditures accounted for 18.8% of the variation in their 
graduation rates. 
Summary 
Instructional expenditures though significant for Asian American graduation rates 
at p ≤ .01, had observed power of less than 80%. For the 1996 cohort (1996-2002), 
expenditures on research formed the second highest category of E & G expenditures in 
the institutions in this study. In Research Question 1, the model of institutional 
expenditures predicted that the graduation rates of White Americans, Asian Americans, 
African Americans, Hispanic/Latino Americans, and all students at public, research 
extensive and intensive institutions were significantly, positively influenced by research 
expenditures  (p ≤ .001, observed power over 80%). 
Research Question 2: Between Fall 1997 and August 31, 2003, did the money 
disbursed per student for instruction, academic support, student services, institutional 
grants, research, public service, institutional support, and plant operation and 
maintenance, predict the six-year graduation rates for majority students and students of 
color at public, research extensive and intensive institutions? 
 The institutional expenditures data in the second research question is virtually 
identical to the first research question except for one year, either the beginning of the six-
year cohort period (1996 cohort) or the last year of the six-year cohort period (1997 
cohort). Thus, for the 1996 cohort the time period tested is from 1996-2002 and for the 
1997 cohort the time period is from 1997-2003. Thus, the institutional expenditures for 
the five-year period in between, 1998-2002, are common to both cohorts. The only years 
that are different between the two cohorts, are the institutional expenditures for 1996 for 
the 1996 cohort and institutional expenditures for 2003 for the 1997 cohort. Nevertheless 
there is one other important difference between Research Question 1 and Research 
Question 2 and that is that graduation rates are different for the students of color and for 
the majority students.  The identical institutional list, however, was used for Research 
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Questions 1 and 2. In other words, the same institutions were being compared twice over 
the two, six-year periods. 
The independent variables for this research question were mean institutional 
expenditures per student for instruction (MIES), academic support (MASES), student 
services (MSSES), institutional grants (MIGES), research (MRES), public service 
(MPSES), institutional support (MISES), and plant operation and maintenance 
(MPOMES). The six-year graduation rates for students of color and majority students 
(ASIAN, AFAM, LATINO, WHITE, and ALL) were the dependent variables for this 
question. GLM multiple regressions were estimated to evaluate the accuracy of the 
independent variables in predicting graduation rates. 
Results indicate that the model was statistically reliable in predicting graduation 
rates of students of color and majority students, although as in Research Question 1, the 
power to predict the graduation rates of students of color and majority students was 
relatively small. Research Question 2: WHITE R2 = .351, R2adj = .307, F = 7.970, p ≤ 
.001, ASIAN R2 = .339, R2adj = .294, F = 7.571, p ≤ .001, AFAM R2 = .296, R2adj = .248, 
F = 6.203, p ≤ .001, LATINO R2 = .318, R2adj = .272, F = 6.892, p ≤ .001, ALL R2 = 
.346, R2adj = .301, F = 7.798, p ≤ .001 (see Table 6 below). 
The R2 statistic was the proportion of the variance in the dependent variable 
(graduation rates of majority students and/or students of color) that could be explained by 
institutional expenditures. In this study, for the period 1997-2003 the R2 value for White 
American graduation rate was .351, which suggested that 35.1% of the variation in 
graduation rates for White Americans in public, research extensive and intensive 
institutions could be explained by institutional expenditures. 
The R2 value for Asian American graduation rate was .339, which suggested that 
33.9% of the variation in graduation rates for Asian Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures. The 
R2 value for African American graduation rate was .296, which suggested that 29.6% of 
the variation in graduation rates for African Americans in public, research extensive and 
intensive institutions could be explained by institutional expenditures. The R2 value for 
Hispanic/Latino American graduation rate was .318, which suggested that 31.8% of the 
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variation in graduation rates for Hispanic/Latino Americans in public, research extensive 
and intensive institutions could be explained by institutional expenditures. 
 
Table 6. Research Question 2, Model Summary, (1997-2003) (N = 127) 
DV R2 R2adj F df
1 
df2 p Partial Eta 
Squared 
Power 
WHITE .351 .307 7.970 8 118 ≤.001*** .351 >.999 
ASIAN .339 .294 7.571 8 118 ≤.001*** .339 >.999 
AFAM .296 .248 6.203 8 118 ≤.001*** .296 .998 
LATINO .318 .272 6.892 8 118 ≤.001*** .318 .999 
ALL .346 .301 7.798 8 118 ≤.001*** .346 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES,  MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The R2 value for all students graduation rate was .346, which suggested that 
34.6% of the variation in graduation rates for all students in public, research extensive 
and intensive institutions could be explained by institutional expenditures. In other words 
institutional expenditures would explain 34.6% of the variation of all students graduation 
rates (see Table 6 above). 
In this study the R2adj and R2 value was large and positive; therefore the model 
was a good fit. The R2 values and the R2adj values respectively for White American 
graduation rates was .351 and .307, for Asian American graduation rates .339 and .294, 
for African American graduation rates .296 and .248, for Hispanic/Latino American 
graduation rates .318 and .272, and for all student graduation rates .346 and .301. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit. 
In this study the explanatory power of institutional expenditures to predict graduat
rates varied according to the group race/ethnicity of the students, varying from a little 
over one-third for White Americans, Asian Americans and all students to around 30% or 
a little over for Hispanic/Latino Americans and Afric
ion 
an Americans. 
In this study, the White American graduation rate had an F value of 7.970, which 
was statistically significant (p ≤ .001). The Asian American graduation rate had an F 
value of 7.571, which was statistically significant (p ≤ .001). The African American 
graduation rate had an F value of 6.203, which was statistically significant (p ≤ .001). 
The Hispanic/Latino American graduation rate had an F value of 6.892, which was 
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statistically significant (p ≤ .001). The all students graduation rate had an F value of 
7.798, which was statistically significant (p ≤ .001). This suggested that there was a 
probability of being wrong in no more than 1 out of 1,000 instances. 
The variance in the dependent variable attributed to the effect of the independent 
variable is provided by the partial eta squared statistic. In Research Question 2, the partial 
eta squared for the model was the same value as the value for the R2 statistic for the 
model. For example, White American graduation rate R2 value was .351, and the partial 
eta squared value for White American graduate rate was .351. A partial eta squared value 
of .351 denotes that the strength of the association between the independent variables of 
institutional expenditures and the dependent variable of White American graduation rate 
was fairly strong (see Table 6 above). 
This means that in Research Question 2, 35.1% of the variance in the dependent 
variable of White American graduation rates, 33.9% of the variance in the dependent 
variable of Asian American graduation rates, 29.6% of the variance in the dependent 
variable of African American graduation rates, 31.8% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 34.6% of the variance in the 
dependent variable of all students graduation rates could be attributed to institutional 
expenditures. In this model for 1997 cohort (1997-2003), the highest proportion of the 
variance in graduation rates that was explained was that of White American graduation 
rates and the lowest was that of African American graduation rates. 
In this study the observed power was greater than .999 (> 99.9%) for White 
American graduation rates, greater than .999 (> 99.9%) for Asian American graduation 
rates, .998 (99.8%) for African American graduation rates, .999 (99.9%) for 
Hispanic/Latino graduation rates and greater than .999 (> 99.9%) for all students 
graduation rates. This suggested that there was a strong probability that the effect of 
institutional expenditures that actually existed had a chance of producing statistical 
significance in this study for White Americans, Asian Americans, African Americans, 
Hispanic/Latino Americans, and all students graduation rates. 
 The unstandardized regression coefficient, the “B” value for the sample are given 
in Table 7. For research expenditures the unstandardized coefficient (B) values for White 
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American graduation rates was .0000204, Asian American graduation rates .0000142, 
African American graduation rates .0000156, Hispanic/Latino graduation rates .0000196 
and all students graduation rates .0000198 (Table 7 below). 
 
Table 7. Research Question 2, Parameter Estimates (1997-2003) 
DV IV B SE B t p 
WHITE Research 2.04E-005 4.12E-006 4.958 ≤.001*** 
ASIAN Research 1.42E-005 4.25E-006 3.342 ≤.001*** 
AFAM Research 1.56E-005 4.14E-006 3.779 ≤.001*** 
LATINO Research 1.96E-005 4.37E-006 4.493 ≤.001*** 
ALL Research 1.98E-005 4.09E-006 4.833 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
 This means that as in Research Question 1, in practical terms the effect of the 
institutional expenditures on the different graduation rates was miniscule. For example, 
for African American graduation rates (AFAM), every additional dollar of research 
expenditures per student will “buy” an additional 1.56E-005, or .0000156 percentage 
point of graduation rate increase. 
 
Table 8. Research Question 2, Descriptive Statistics & Graduation Rates, (1997-2003) 
DV Mean GR SD N 
WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2002 
56.94% 
57.03% 
44.75% 
48.61% 
55.65% 
16.252% 
16.605% 
15.673% 
16.812% 
16.079% 
127 
127 
127 
127 
127 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 
In other words, for a public, research extensive or intensive institution with an 
undergraduate student enrollment of 10,000, every additional $100,000 of research 
expenditures per student spent will “buy” an additional 2.04 percentage points of 
graduation rate increase for White American students, 1.42 percentage points of 
graduation rate increase for Asian American students, 1.56 percentage points of 
graduation rate increase for African American students, 1.96 percentage points of 
graduation rate increase for Hispanic/Latino American students and 1.98 percentage 
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points of graduation rate increase for all students at a cost of $1 billion. As in Research 
Question 1, the greatest effect of research expenditures is on White American graduation 
rates. 
Table 8 illustrates that the mean graduation rate in public, research extensive and 
intensive institutions is highest for Asian Americans at 57.03%, for White Americans at 
56.94%, followed by the all student graduation rate at 55.65%, Hispanic/Latino American 
graduation rate at 48.61% and African American graduation rate at 44.75%. The standard 
deviations for students of color and majority students graduation rates are close to each 
other, with the lowest standard deviation at 15.673% being for African American 
graduation rates, followed by White American graduation rates at 16.252%, all students 
graduation rates at 16.079%, Asian American graduation rates at 16.605%, and 
Hispanic/Latino Americans 16.812%. 
Table 9 shows that for the period 1997-2003, the mean institutional expenditures 
values per student were: Instruction $9,538, Academic Support $2,635, Student Services 
$1,171, Institutional Support $2,100, Grants 1,842, Research $5,282, Public Service 
$2,001 and Plant Operation & Maintenance $1,885. 
 
Table 9. Research Question 2, Grand Mean & Graduation Rates, (1997-2003) 
99% Confidence Interval GR  
DV 
 
Mean GR 
 
Std. Error Lower Bound Upper Bound 
WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2003 
56.9% 
57.0% 
44.8% 
48.6% 
55.7% 
1.2% 
1.2% 
1.2% 
1.3% 
1.2% 
53.8% 
53.8% 
41.6% 
45.3% 
52.5% 
60.1% 
60.3% 
47.9% 
51.9% 
58.8% 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
Covariates appearing in the model are evaluated at the following values: Instruction = 9537.5756, Acad 
Supp = 2635.1283, Stud Servs = 1170.8756, Instit Supp = 2099.7102, Grants = 1842.2047, Research = 
5282.0134, Pub Serv = 2001.1488, Plant O&M = 1885.0984. 
 
As in Research Question 1, public, research extensive and intensive institutions 
spent almost twice as much on instruction expenditures as they did on research. However, 
instructional expenditures were not statistically significant in influencing the graduation 
rates for any of the groups of students. 
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In regard to specific institutional expenditures out of the eight that had an effect 
on graduation rates of students of color and majority students, Table 10 gives the detailed 
statistically significant results (p ≤ .01). Regression coefficients specified that only 
research expenditures significantly contribute to the model (p ≤ .01) (see Table 10 
below). The p value of .01 signified that there was a probability of being wrong in 1 out 
of 100 instances. 
 
Table 10. Research Question 2, Tests of Between Subject Effects (1997-2003) 
IV DV df F p Partial Eta 
Squared 
Power 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2003 
1 
1 
1 
1 
1 
24.586 
11.167 
14.284 
20.185 
23.353 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.172 
.086 
.108 
.146 
.165 
.990 
.764 
.875 
.968 
.986 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates (p ≤ .001). That suggested that research expenditures during the 
period 1997-2003, were statistically significant in influencing the graduation rates of 
students of color and majority students. The probability of being wrong in this conclusion 
was estimated by the model at no more than 1 in 1,000 instances. 
The observed power for the conclusion that research expenditures influenced the 
graduation rates of White Americans was .990, for Asian Americans .764, for African 
Americans .875, for Hispanic/Latino Americans .968, for all students .986. The observed 
power would be one indication whether the study should have a larger sample size in 
order to detect significant differences that there could be between the groups in the model 
(Pallant, 2005). 
 In this study, the observed power is less than 80% for Asian American graduation 
rates, though it was over 80% for all other ethnic/racial group graduation rates. Hence, 
confidence could be placed in the finding that research expenditures influences the 
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graduation rates of White Americans, African Americans, Hispanic/Latino Americans 
and all students. In the case of Asian American graduation rates since the observed power 
was less than 80% research expenditures might not be a significant predictor of 
graduation rates even though there was a statistically significant result at p ≤ .001. The 
conclusion that research expenditures influences graduation rates was strongest for White 
American and all students graduate rates (99% and 98.6% respectively), Hispanic/Latino 
American graduation rates (96.8%), and African American graduation rates (87.5%). It 
was weakest for Asian American graduation rates (76.4%). 
 Instructional expenditures was statistically non significant in influencing the 
graduation rates of students of color and majority students. This result was another 
indication that since all ethnic/racial groups reported no effect that instructional 
expenditures were not a strong predictor of graduation rates of students at public, 
research extensive and intensive institutions. All statistically significant influences on the 
graduation rates of students of color and majority students were positive. The details 
presented below are only of data that had an observed value of over 80%, hence Asian 
American graduation rate partial eta squared values for research expenditures have been 
omitted. The results presented in Table 10 indicate that from 1997-2003, at public, 
research extensive and intensive institutions: 
1) For White Americans, research expenditures accounted for 17.2% of the variation in 
their graduation rates. 
2) For African Americans, research expenditures accounted for 10.8% of the variation in 
their graduation rates. 
3) For Hispanic/Latino Americans, research expenditures accounted for 14.6% of the 
variation in their graduation rates. 
4) For All students, research expenditures accounted for 16.5% of the variation in their 
graduation rates. 
Summary 
Instructional expenditures had no influence on the graduation rates of students of 
color and majority students. For the 1997 cohort (1997-2003), expenditures on research 
formed the second highest category of E & G expenditures in the institutions in this 
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study. A comparison of Tables 4 and 9 illustrates that all institutional expenditures have 
increased between 1996 and 2003 except for grant expenditures and academic support 
expenditures where the mean expenditures per student declined. 
In observing the results of Research Questions 1 and 2, since the two six-year 
cohorts were consecutive, it would be reasonable to expect that the patterns of association 
between institutional expenditures and the graduation rates of students of color and 
majority students at the same institutions for the two cohorts would be similar. The 
pattern was consistent only for the category of research expenditures and its positive 
influence on the graduation rates of all racial/ethnic groups. 
 In Research Question 2, the model of institutional expenditures predicted that the 
graduation rates of White Americans, African Americans, Hispanic/Latino Americans, 
and all students at public, research extensive and intensive institutions were significantly, 
positively influenced by research expenditures (p ≤ .001, observed power over 80%). 
Amount of Expenditures per student, Institutional Selectivity, and Graduation Rates of 
students of color and of majority students 
Research Question 3: Between Fall 1996 and August 31, 2002, what relationship 
did institutional selectivity and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance have on predicting 
the six-year graduation rates for students of color and majority students at public, 
research extensive and intensive, institutions? 
 Research Question 4: Between Fall 1997 and August 31, 2003, what relationship 
did institutional selectivity and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance, have on predicting 
the six-year graduation rates for students of color and majority students at public, 
Research Extensive and Intensive, institutions? 
 Since these two research questions were similar their findings will be considered 
together. The third and fourth research questions added institutional selectivity as another 
independent variable. The selectivity scores were based on the percentage of students 
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who were admitted from the total number of applicants to each institution and obtained 
from the Education Trust’s On-Line Graduation Rate Survey. From the percentage 
admitted, a selectivity score was calculated by subtracting that number from 100%. Thus, 
institutions with lower selectivity had lower selectivity scores. For the sample under 
study, the selectivity scores ranged from 4% to 75% (that is institutions in this data set 
admitted from 96% to 25% of all applicants). There were no “open admission” 
institutions in the data set. 
 The variable of institutional selectivity (SELECTIVITY) was added to the 
independent variables from Research Questions 1 and 2 to form respectively the models 
for Research Questions 3 and 4. The independent variables for Research Questions 3 and 
4 were instruction (MIES), academic support (MASES), student services (MSSES), 
grants (MIGES), research (MRES), public service (MPSES), institutional support 
(MISES), plant operations and maintenance (MPOMES), and institutional selectivity 
(SELECTIVITY). As in Research Questions 1 and 2, the six-year graduation rates for 
students of color and majority students (ASIAN, AFAM, LATINO, WHITE, and ALL) 
were the dependent variables for Research Questions 3 and 4. Standard multiple 
regressions, using GLM multivariate models, were performed to determine the accuracy 
of the independent variables in predicting the graduation rates of students of color and 
majority students. 
Regression results indicated that the model was statistically significant in 
predicting the graduation rates of students of color and majority students. Research 
Question 3: WHITE R2 = .366, R2adj = .317, F = 7.505, p ≤ .001, ASIAN R2 = .397, R2adj 
= .351, F = 8.558, p ≤ .001, AFAM R2 = .276, R2adj = .221, F = 4.961, p ≤ .001, LATINO 
R2 = .332, R2adj = .281, F = 6.469, p ≤ .001, ALL R2 = .364, R2adj = .315, F = 7.440, p ≤ 
.001, (see Table 11 below). 
In this study, for the period 1997-2003 the R2 value for White American 
graduation rate was .366, which suggested that 36.6% of the variation in graduation rates 
for White Americans in public, research extensive and intensive institutions could be 
explained by institutional expenditures plus institutional selectivity. The R2 value for 
Asian American graduation rate was .397, which suggested that 39.7% of the variation in 
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graduation rates for Asian Americans in public, research extensive and intensive 
institutions could be explained by institutional expenditures controlling for institutional 
selectivity. 
The R2 value for African American graduation rate was .276, which suggested 
that 27.6% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures 
controlling for institutional selectivity. The R2 value for Hispanic/Latino American 
graduation rate was .332, which suggested that 33.2% of the variation in graduation rates 
for Hispanic/Latino Americans in public, research extensive and intensive institutions 
could be explained by institutional expenditures controlling for institutional selectivity 
(see Table 11 below). 
 
Table 11. Research Question 3, Model Summary, (1996-2002) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta 
Squared 
Power 
WHITE .366 .317 7.505 9 117 ≤.001*** .366 >.999 
ASIAN .397 .351 8.558 9 117 ≤.001*** .397 >.999 
AFAM .276 .221 4.961 9 117 ≤.001*** .276 .993 
LATINO .332 .281 6.469 9 117 ≤.001*** .332 >.999 
ALL .364 .315 7.440 9 117 ≤.001*** .364 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The R2 value for all students graduation rate was .364, which suggested that 
36.4% of the variation in graduation rates for all students in public, research extensive 
and intensive institutions could be explained by institutional expenditures controlling for 
institutional selectivity (see Table 11 above). In this study the R2adj value was large and 
positive; therefore, the model was a good fit. 
In deciding whether there was a good fit, the R2adj took into account whether there 
were missing values in the model or if the model had left out important variables that 
should be in it. The R2 values and the R2adj values respectively for White American 
graduation rates was .366 and .317, for Asian American graduation rates .397 and .351, 
for African American graduation rates .276 and .221, for Hispanic/Latino American 
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graduation rates .332 and .281, and for all student graduation rates .364 and .315. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit 
(Hamrick, Schuh, & Shelley, 2004; see also Table 11 above). 
In this study, the explanatory power of institutional expenditures controlling for 
institutional selectivity to predict graduation rates varied according to the group 
race/ethnicity of the students, varying from a little over one-third for White Americans, 
Asian Americans, all students, and Hispanic/Latino Americans to under 30% for African 
Americans. In this study, the White American graduation rate had an F value of 7.505, 
which was statistically significant (p ≤ .001). The Asian American graduation rate had an 
F value of 8.558, which was statistically significant (p ≤ .001). The African American 
graduation rate had an F value of 4.961, which was statistically significant (p ≤ .001). 
The Hispanic/Latino American graduation rate had an F value of 6.469, which was 
statistically significant at p ≤ .001. The all students graduation rate had an F value of 
7.440, which was statistically significant (p ≤ .001). This suggested that there was a 
probability of being wrong in no more than 1 out of 1,000 instances. 
The partial eta squared statistic represents the variance in the dependent variable 
attributed to the effect of the independent variable. In Research Question 3, the partial eta 
squared for the model was the same value as the value for the R2 statistic for the model. 
For example, Hispanic/Latino American graduation rate R2 value was .332, and the partial 
eta squared value for Hispanic/Latino American graduate rate was .332. A partial eta 
squared value of .332 denotes that the strength of the association between the 
independent variables of institutional expenditures controlling for institutional 
expenditures and the dependent variable of Hispanic/Latino American graduation rate 
was fairly strong (see Table 11 above). 
This means that in Research Question 3, 33.2% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, 36.6% of the variance in the 
dependent variable of White American graduation rates, 39.7% of the variance in the 
dependent variable of Asian American graduation rates, 27.6% of the variance in the 
dependent variable of African American graduation rates, and 36.4% of the variance in 
the dependent variable of all students graduation rates could be attributed to institutional 
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expenditures controlled for institutional selectivity. In this model for 1996 cohort (1996-
2002), the highest proportion of the variance in graduation rates that was explained was 
that of Asian American graduation rates and the lowest was that of African American 
graduation rates. 
In this study the observed power was greater than .999 (> 99.9%) for White 
American graduation rates, greater than .999 (> 99.9%) for Asian American graduation 
rates, .993 (99.3%) for African American graduation rates, greater than .999 (> 99.9%) 
for Hispanic/Latino graduation rates and greater than .999 (> 99.9%) for all students 
graduation rates. This suggested that there was a strong probability that the effect of 
institutional expenditures plus institutional selectivity that actually existed had a chance 
of producing statistical significance in this study for White Americans, Asian Americans, 
Hispanic/Latino Americans, and all students graduation rates. The probability was 99.3% 
for African American graduation rates (see Table 11 above). 
 
Table 12. Research Question 3, Parameter Estimates (1996-2002) 
DV IV B SE B t p 
WHITE Research 2.34E-005 4.34E-006 5.390 ≤.001*** 
ASIAN Instruction 
Research 
1.67E-005 
1.61E-005 
6.01E-006 
4.06E-006 
2.774 
3.971 
≤.006** 
≤.001*** 
AFAM Research 1.67E-005 4.72E-006 3.545 ≤.001*** 
LATINO Research 2.04E-005 4.55E-006 4.490 ≤.001*** 
ALL Research 2.24E-005 4.26E-006 5.262 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The unstandardized regression coefficient, the “B” value for the sample are given 
in Table 12. For research expenditures the unstandardized coefficient (B) values for 
White American graduation rates was .0000234, Asian American graduation rates 
.0000161, African American graduation rates .0000167, Hispanic/Latino graduation rates 
.0000204 and all students graduation rates .0000224 (see Table 12 above). This means 
that as in Research Question 1, in practical terms the effect of the institutional 
expenditures on the different graduation rates was miniscule. 
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For example, for African American graduation rates (AFAM), every additional 
dollar of research expenditures per student will “buy” an additional 1.67E-005, or 
.0000167 percentage point of graduation rate increase. In other words, for a public, 
research extensive or intensive institution with an undergraduate student enrollment of 
10,000, every additional $100,000 of research expenditures per student spent will “buy” 
an additional 2.34 percentage points of graduation rate increase for White American 
students, 1.61 percentage points of graduation rate increase for Asian American students, 
1.67 percentage points of graduation rate increase for African American students, 2.04 
percentage points of graduation rate increase for Hispanic/Latino American students, and 
2.24 percentage points of graduation rate increase for all students at a cost of $1 billion. 
As in Research Question 1, the greatest effect of research expenditures is on 
White American graduation rates. The mean graduation rates for students of color and 
majority students in public, research extensive and intensive institutions are the same as 
the ones given earlier in Research Question 1 (see Table 3 above). The mean institutional 
expenditures values per student are the same as the ones given in Research Question 1 
(see Table 4 above). 
In regard to specific institutional expenditures out of the eight that had an effect 
on graduation rates of students of color and majority students controlling for institutional 
selectivity, Table 13 gives the detailed statistically significant results (p ≤ .01). 
Regression coefficients specified that both instructional expenditures and research 
expenditures significantly contribute to the model (p ≤ .01) (see Table 13 below). The p 
value of .01 signified that there was a probability of being wrong in 1 out of 100 
instances. There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates at p ≤ .001. That suggested that research expenditures from 
1996-2002, were statistically significant in influencing the graduation rates of students of 
color and majority students. The probability of being wrong in this conclusion was 
estimated by the model at no more than 1 in 1,000 instances. 
As in Research Question 1, there was a positive relationship for expenditures for 
instruction with Asian American graduation rates at p ≤ .01. This was because Research 
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Question 1 and 3 shared the same instructional expenditures data set for the period 1996-
2002. 
The observed power for the conclusion that research expenditures influenced the 
graduation rates of White Americans was .997 (99.7%), for Asian Americans .910 
(91.0%), for African Americans .821 (82.1%), for Hispanic/Latino Americans .968 
(96.8%), for all students .995 (99.5%). This suggested that there was a strong probability 
that the effects that actually existed of research expenditures controlled for institutional 
selectivity had a chance of producing statistical significance in this study for White 
Americans, Asian Americans, Hispanic/Latino Americans, and all students graduation 
rates. 
 
Table 13. Research Question 3, Tests of Between Subject Effects (1996-2002) 
IV DV df F p Partial Eta 
Squared 
Power 
Instruction ASIAN 1 7.698 ≤.006** .062 .563 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2003 
1 
1 
1 
1 
1 
29.052 
15.766 
12.570 
20.162 
27.684 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.199 
.119 
.097 
.147 
.191 
.997 
.910 
.821 
.968 
.995 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
Instructional expenditures influenced the graduation rates of only Asian American 
students (p ≤ .006). This suggests that there was a probability of being wrong in 6 out of 
1,000 instances. However, the observed power for the conclusion that instructional 
expenditures influenced the graduation rates of Asian Americans was fairly low at .563 or 
56.3%. Therefore, a bigger sample size would be required in order to be more conclusive. 
 In this model in Research Question 3, the observed power was over 80% for all 
ethnic/racial group graduation rates. Hence, confidence could be placed in stating that 
research expenditures influences the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students. Since the 
observed power was more than 80% research expenditures was a significant predictor of 
graduation rates (p ≤ .001). The conclusion that research expenditures influences 
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graduation rates was strongest for White American and all students graduate rates (99.7% 
and 99.5% respectively), Hispanic/Latino American graduation rates (96.8%), and Asian 
American graduation rates (91.0%). It was weakest for African American graduation 
rates (82.1%). 
 All statistically significant influences on the graduation rates of students of color 
and majority students were positive. However, for the details presented below only 
results that had an observed power of over 80% will be highlighted. The results presented 
in Table 13 indicate that from 1996-2002, at public, research extensive and intensive 
institutions: 
1) For Asian Americans, research expenditures accounted for 11.9% of the variation in 
their graduation rates. 
2) For White Americans, research expenditures accounted for 19.9% of the variation in 
their graduation rates. 
3) For African Americans, research expenditures accounted for 9.7% of the variation in 
their graduation rates. 
4) For Hispanic/Latino Americans, research expenditures accounted for 14.7% of the 
variation in their graduation rates. 
5) For All students, research expenditures accounted for 19.1% of the variation in their 
graduation rates. 
Summary 
 Institutional selectivity was not statistically significant (p ≤ .01) and Instructional 
expenditures though significant for Asian American graduation rates, had an observed 
power of less than 80%. In Chapter Five some of the reasons for this finding on the role 
of selectivity in influencing graduation rates will be discussed. 
In Research Question 3, the model of institutional expenditures controlled for 
institutional selectivity, predicted that the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students at public, 
research extensive and intensive institutions were significantly, positively influenced by 
research expenditures (p ≤ .001, observed power over 80%). 
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Research Question 4 
 Research Question 4 had the same institutional expenditures values and the same 
students of color and majority students graduation rate data as Research Question 2, but 
in addition had the institutional selectivity variable as an independent variable. The 
independent variables for this research question were mean institutional expenditures per 
student for instruction (MIES), academic support (MASES), student services (MSSES), 
institutional grants (MIGES), research (MRES), public service (MPSES), institutional 
support (MISES), plant operation and maintenance (MPOMES), and institutional 
selectivity (SELECTIVITY). The six-year graduation rates for students of color and 
majority students (ASIAN, AFAM, LATINO, WHITE, and ALL) were the dependent 
variables for this question. GLM multiple regressions were estimated to evaluate the 
accuracy of the independent variables in predicting graduation rates. Results indicate that 
the model was statistically reliable in predicting graduation rates of students of color and 
majority students. Research Question 4: WHITE R2 = .364, R2adj = .315, F = 7.452, p ≤ 
.001, ASIAN R2 = .342, R2adj = .291, F = 6.759, p ≤ .001, AFAM R2 = .336, R2adj = .285, 
F = 6.574, p ≤ .001, LATINO R2 = .340, R2adj = .289, F = 6.687, p ≤ .001, ALL R2 = 
.362, R2adj = .312, F = 7.362, p ≤ .001, (see Table 14 below). 
In this study, from 1997-2003 the R2 value for White American graduation rate 
was .364, which suggested that 36.4% of the variation in graduation rates for White 
Americans in public, research extensive and intensive institutions could be explained by 
institutional expenditures controlling for institutional selectivity. The R2 value for Asian 
American graduation rate was .342, which suggested that 34.2% of the variation in 
graduation rates for Asian Americans in public, research extensive and intensive 
institutions could be explained by institutional expenditures controlling for institutional 
selectivity. The R2 value for African American graduation rate was .336, which suggested 
that 33.6% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures 
controlling for institutional selectivity. 
The R2 value for Hispanic/Latino American graduation rate was .340, which 
suggested that 34.0% of the variation in graduation rates for Hispanic/Latino Americans 
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in public, research extensive and intensive institutions could be explained by institutional 
expenditures controlling for institutional selectivity (see Table 14 below). The R2 value 
for all students graduation rate was .362, which suggested that 36.2% of the variation in 
graduation rates for all students in public, research extensive and intensive institutions 
could be explained by institutional expenditures controlling for institutional selectivity 
(see Table 14 below). 
 
Table 14. Research Question 4, Model Summary, (1997-2003) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta 
Squared 
Power 
WHITE .364 .315 7.452 9 117 ≤.001*** .364 >.999 
ASIAN .342 .291 6.759 9 117 ≤.001*** .342 >.999 
AFAM .336 .285 6.574 9 117 ≤.001*** .336 >.999 
LATINO .340 .289 6.687 9 117 ≤.001*** .340 >.999 
ALL .362 .312 7.362 9 117 ≤.001*** .362 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In this study the R2adj value was large and positive; therefore, the model was a 
good fit. In deciding whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. The R2 values and the R2adj values respectively for White American 
graduation rates was .364 and .315, for Asian American graduation rates .342 and .291, 
for African American graduation rates .336 and .285, for Hispanic/Latino American 
graduation rates .340 and .289, and for all student graduation rates .362 and .312. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit 
(see Table 14 above). 
In this study the explanatory power of institutional expenditures controlling for 
institutional selectivity to predict graduation rates was remarkably consistent across all 
the group race/ethnicity of the students, predicting one-third or more of the variation of 
each race/ethnic group. F-tests were conducted on each standardized regression 
coefficient. In this study, the White American graduation rate had an F value of 7.452, 
which was statistically significant (p ≤ .001). The Asian American graduation rate had an 
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F value of 6.759, which was statistically significant (p ≤ .001). The African American 
graduation rate had an F value of 6.574, which was statistically significant (p ≤ .001). 
The Hispanic/Latino American graduation rate had an F value of 6.687, which was 
statistically significant at p ≤ .001. The all students graduation rate had an F value of 
7.362, which was statistically significant (p ≤ .001). This suggested that there was a 
probability of being wrong in no more than 1 out of 1,000 instances. 
The variance attributed to the independent variable is provided by the partial eta 
squared statistic. In Research Question 4, the partial eta squared for the model was the 
same value as the value for the R2 statistic for the model. For example, African American 
graduation rate R2 value was .336, and the partial eta squared value for African American 
graduation rate was .336. A partial eta squared value of .336 denotes that the strength of 
the association between the independent variables of institutional expenditures 
controlling for institutional expenditures and the dependent variable of African American 
graduation rate was fairly strong. 
This means that in Research Question 4, 33.6% of the variance in the dependent 
variable of African American graduation rates, 36.4% of the variance in the dependent 
variable of White American graduation rates, 34.2% of the variance in the dependent 
variable of Asian American graduation rates, 34.0% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 36.2% of the variance in the 
dependent variable of all students graduation rates could be attributed to institutional 
expenditures controlled for institutional selectivity. In this model for 1997 cohort (1997-
2003), the highest proportion of the variance in graduation rates that was explained was 
that of White American graduation rates and the lowest was that of African American 
graduation rates. 
In this study, the observed power was greater than .999 (> 99.9%) for White 
American graduation rates, greater than .999 (> 99.9%) for Asian American graduation 
rates, greater than .999 (> 99.9%) for African American graduation rates, greater than 
.999 (>99.9%) for Hispanic/Latino graduation rates, and greater than .999 (>99.9%) for 
all students graduation rates. This suggested that there was a very strong probability that 
the effects that actually existed of institutional expenditures controlled for institutional 
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selectivity had a chance of producing statistical significance in this study for White 
Americans, Asian Americans, Hispanic/Latino Americans, and all students graduation 
rates (see Table 14 above). 
The unstandardized regression coefficient, the “B” value for the sample are given 
in Table 15. For research expenditures the unstandardized regression coefficient (B) 
values for White American graduation rates was .0000196, Asian American graduation 
rates .0000138, African American graduation rates .0000143, Hispanic/Latino graduation 
rates .0000185 and all students graduation rates .0000189. This means that as in Research 
Question 2, in practical terms the effect of the institutional expenditures controlling for 
institutional selectivity on the different graduation rates was miniscule. For example, for 
Asian American graduation rates (ASIAN), every additional dollar of research 
expenditures per student will “buy” an additional 1.38E-005, or .0000138 percentage 
point of graduation rate increase. 
 
Table 15. Research Question 4, Parameter Estimates (1997-2003) 
DV IV B SE B t p 
WHITE Research 1.96E-005 4.13E-006 4.744 ≤.001*** 
ASIAN Research 1.38E-005 4.24E-006 3.215 ≤.002** 
AFAM Selectivity 
Research 
.223 
1.43E-005 
.084 
4.07E-006 
2.649 
3.501 
≤.009** 
≤.001*** 
LATINO Research 1.85E-005 4.36E-006 4.257 ≤.001*** 
ALL Research 1.89E-005 4.10E-006 4.611 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In other words, for a public, research extensive or intensive institution with an 
undergraduate student enrollment of 10,000, every additional $100,000 of research 
expenditures per student spent will “buy” an additional 1.96 percentage points of 
graduation rate increase for White American students, 1.38 percentage points of 
graduation rate increase for Asian American students, 1.43 percentage points of 
graduation rate increase for African American students, 1.85 percentage points of 
graduation rate increase for Hispanic/Latino American students and 1.89 percentage 
points of graduation rate increase for all students at a cost of $1 billion. As in Research 
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Question 2, the greatest effect of research expenditures would be on White American 
graduation rates. 
 The mean graduation rates for students of color and majority students were the 
same values as in Research Question 2 since they shared the same data set for 
institutional expenditures and graduation rates for the period 1997-2003 and therefore the 
same conclusions were valid (see Tables 8 and 9 above). 
In regard to specific institutional expenditures that had an effect on graduation 
rates of students of color and majority students controlling for institutional selectivity, 
Table 16 gives the detailed statistically significant results (p ≤ .01). Regression 
coefficients specified that research expenditures and institutional selectivity significantly 
contribute to the model at the statistically significant level for this model (p ≤ .01). The p 
value of .01 signified that there was a probability of being wrong in 1 out of 100 
instances. There was a positive relationship for expenditures for research with White 
American, African American, Hispanic/Latino American, and all students graduation 
rates (p ≤ .001) and in the case of Asian American graduation rates (p ≤ .01). This 
continues the trend of research expenditures not being a very strong predictor of Asian 
American graduation rates. 
That suggested that research expenditures from 1997-2003, were statistically 
significant in influencing the graduation rates of students of color and majority students, 
other than for Asian Americans. The probability of being wrong in this conclusion was 
estimated by the model at no more than 1 in 1,000 instances. In the case of Asian 
American graduation rates, the probability of being wrong was estimated by the model at 
no more than 2 in 1,000 instances. Research Questions 2 and 4 shared the same 
instructional expenditures data set for the period 1997-2003, hence, they had similar 
results. The observed power for the conclusion that research expenditures influenced the 
graduation rates of White Americans was .982, for Asian Americans .723, for African 
Americans .809, for Hispanic/Latino Americans .947, for all students .976 (see Table 16 
below). 
In this model, in Research Question 4, the observed power was over 80% for all 
ethnic/racial group graduation rates, except for Asian American graduation rates. Hence 
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confidence could be placed in stating that research expenditures influences the graduation 
rates of White Americans, African Americans, Hispanic/Latino Americans and all 
students. Since the observed power was more than 80% for these four racial/ethnic 
groups, research expenditures was a significant predictor of graduation rates (p ≤ .001). 
The conclusion that research expenditures was influential in predicting the graduation 
rates was strongest for White American (98.2%), followed by all students graduate rates 
(97.6%), and Hispanic/Latino American graduation rates (94.7%). It was weakest for 
African American graduation rates (80.9%) and Asian American graduation rates 
(72.3%). 
 
Table 16. Research Question 4, Tests of Between Subject Effects (1997-2003) 
IV DV df F p Partial Eta 
Squared 
Power 
Selectivity AFAM 1 7.017 ≤.009** .057 .514 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2003 
1 
1 
1 
1 
1 
22.508 
10.334 
12.255 
18.122 
21.264 
≤.001*** 
≤.002** 
≤.001*** 
≤.001*** 
≤.001*** 
.161 
.081 
.095 
.134 
.154 
.982 
.723 
.809 
.947 
.976 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
Instructional expenditures were statistically not significant in influencing the 
graduation rates of students of color and majority students. This result confirmed that 
instructional expenditures were not a strong predictor of graduation rates of students at 
public, research extensive and intensive institutions. The influence of institutional 
selectivity was statistically significant in predicting the graduation rates of only African 
American students. For African American graduation rates, the p value of .009 signifies 
that there was a probability of being wrong in 9 instances out of 1,000 cases. However, 
the observed power was only 51%; therefore, this particular result may need to be 
interpreted with caution and a larger sample might be required to be more conclusive (see 
Table 16 above). 
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 All statistically significant influences on the graduation rates of students of color 
and majority students were positive. However, the details outlined below omit all values 
that had an observed power of less than 80% (thus the Asian American graduation rate 
data for partial eta squared for research expenditures were omitted). The results presented 
in Table 16 above indicate that from 1997-2003, at public, research extensive and 
intensive institutions: 
1) For White Americans, research expenditures accounted for 16.1% of the variation in 
their graduation rates. 
2) For African Americans, institutional selectivity accounted for 5.7% of the variation 
and research expenditures accounted for 9.5% of the variation in their graduation rates. 
3) For Hispanic/Latino Americans, research expenditures accounted for 13.4% of the 
variation in their graduation rates. 
4) For All students, research expenditures accounted for 15.4% of the variation in their 
graduation rates. 
Summary 
 
Table 17. Model Summary, Research Questions 1 & 3 compared with Research 
Questions 2 & 4 
Res Q1 Res Q3 Res Q2 Res Q4 DV 
R2    R2adj R2 R2adj R2 R2adj R2 R2adj
WHITE .363 .319 .366 .317 .351 .307 .364 .315 
ASIAN .396 .355 .397 .351 .339 .294 .342 .291 
AFAM .276 .227 .276 .221 .296 .248 .336 .285 
LATINO .329 .284 .332 .281 .318 .272 .340 .289 
ALL .362 .318 .364 .315 .346 .301 .362 .312 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
SELECTIVITY  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
 Although the two cohorts were consecutive, the patterns of association between 
institutional expenditures and the graduation rates of students of color and majority 
students at the same institutions were consistently similar only for research expenditures. 
When Research Question 3 and Research Question 4 were examined for the effect of 
institutional selectivity as one of the independent variables in the model for the 1997-
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2003 period the expenditures on research explained less of the variation in the graduation 
rates of all racial/ethnic groups. 
 Since the unstandardized coefficient results for Research Questions 3 and 4 were 
similar to those for Research Questions 1 and 2, the practical effect of the institutional 
expenditures on the different graduation rates was miniscule. Since both Research 
Questions 1 and 3 were based on the same financial expenditures and the same dependent 
variables, Table 17 gives a comparison of the regression coefficients for Research 
Questions 1, 2, 3, and 4. 
 As can be observed from Table 17, the inclusion of institutional selectivity does 
have some positive effect on the overall model regression coefficients, since the R2 value 
consistently increases for all ethnic/racial groups when selectivity is taken into account in 
the model. That is, a greater proportion of the variance in the model can be explained 
with the inclusion of the selectivity variable. 
Another discernible trend is that for the period 1997-2003, institutional selectivity 
was statistically significant in predicting the graduation rates of African Americans at the 
prescribed α value for this study (.01). As the data in Table 15 (Unstandardized 
Coefficient B) reveal, for every additional one percentage increase in institutional 
selectivity, the graduation rates of African Americans, increased by .223 percentage 
points. 
In Research Question 4, the model of institutional expenditures controlled for 
institutional selectivity, predicted that the graduation rates of White Americans, African 
Americans, Hispanic/Latino Americans, and all students at public, research extensive and 
intensive institutions were significantly, positively influenced by research expenditures  
(p ≤ .001, observed power over 80%). 
Internal Environment: Expenditures per Student as a percentage of & G Expenditures 
 Research Questions 5 and 6 seek identical information for the two respective 
cohorts. Hence, they will be analyzed together. 
Research Question 5: Between Fall 1996 and August 31, 2002, did the percentage 
of institutional expenditures per student for instruction, academic support, student 
services, institutional grants, research, public service, institutional support, and plant 
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operation and maintenance predict the six-year graduation rates for students of color 
and majority students at public, research extensive and intensive institutions? 
Research Question 6: Between Fall 1997 and August 31, 2003, did the percentage 
of institutional expenditures per student for instruction, academic support, student 
services, institutional grants, research, public service, institutional support, and plant 
operation and maintenance, predict the six-year graduation rates for students of color 
and majority students at public, research extensive and intensive institutions? 
 Research Questions 5 and 6 analyzed the percentages of institutional expenditures 
per student and the six-year graduation rates of students of color and majority students at 
public, research extensive and intensive institutions. Research Question 5 focused on the 
accuracy of the percentages of institutional expenditures per student in predicting the 
graduation rates of the 1996 cohort of students. Research Question 6 examined the 
accuracy of the percentages of institutional expenditures per student in predicting the 
graduation rates for the 1997 cohort. 
 Percentages of institutional expenditures for each category was calculated by 
averaging the percentages of institutional expenditures per student for the years 1996-
2002 for the 1996 cohort (Research Question 5) and the years 1997-2003 for the 1997 
Cohort (Research Question 6). The independent variables were mean percentages of 
institutional expenditures for instruction (MPEI), academic support (MPEAS), student 
services (MPESS), grants (MPEIG), research (MPER), public service (MPEPS), 
institutional support (MPEIS) and plant operation and maintenance (MPEPOM). The 
dependent variables were the six-year graduation rates for White Americans (WHITE), 
Asian Americans (ASIAN), African Americans (AFAM), Hispanic/Latino Americans 
(LATINO), and all students (ALL). 
For Research Question 5, the multivariate general linear model (GLM) multiple 
regression results suggested that the model was reliable in predicting graduation rates of 
students of color and majority students. Research Question 5: WHITE R2 = .323, R2adj = 
.277, F = 7.045, p ≤ .001, ASIAN R2 = .295, R2adj = .247, F = 6.179, p ≤ .001, AFAM R2 
= .251, R2adj = .200, F = 4.935, p ≤ .001, LATINO R2 = .288, R2adj = .240, F = 5.976, p ≤ 
.001, ALL R2 = .324, R2adj = .278, F = 7.069, p ≤ .001, (see Table 18 below). 
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In this study, from 1996-2002 the R2 value for White American graduation rate 
was .323, which suggested that 32.3% of the variation in graduation rates for White 
Americans in public, research extensive and intensive institutions could be explained by 
the percentages of institutional expenditures per student. The R2 value for Asian 
American graduation rate was .295, which suggested that 29.5% of the variation in 
graduation rates for Asian Americans in public, research extensive and intensive 
institutions could be explained by the percentages of institutional expenditures per 
student. The R2 value for African American graduation rate was .251, which suggested 
that 25.1% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by percentages of institutional 
expenditures per student. 
 
Table 18. Research Question 5, Model Summary, (1996-2002) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta 
Squared 
 Power 
WHITE .323 .277 7.045 8 118 ≤.001*** .323 >.999 
ASIAN .295 .247 6.179 8 118 ≤.001*** .295 .998 
AFAM .251 .200 4.935 8 118 ≤.001*** .251 .987 
LATINO .288 .240 5.976 8 118 ≤.001*** .288 .997 
ALL .324 .278 7.069 8 118 ≤.001*** .324 >.999 
Independent variables (IV): MPEI, MPEAS, MPESS, MPEIG, MPER, MPEPS, MPEIS, MPEPOM. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The R2 value for Hispanic/Latino American graduation rate was .288, which 
suggested that 28.8% of the variation in graduation rates for Hispanic/Latino Americans 
in public, research extensive and intensive institutions could be explained by percentages 
of institutional expenditures per student (see Table 18 above). The R2 value for all 
students graduation rate was .324, which suggested that 32.4% of the variation in 
graduation rates for all students in public, research extensive and intensive institutions 
could be explained by percentages of institutional expenditures per student. In other 
words, percentages of institutional expenditures per student would explain 32.4% of the 
variation in all students graduation rates (see Table 18 above). 
In this study the R2adj value was large and positive; therefore, the model was a 
good fit. In deciding on whether there was a good fit, the R2adj took into account whether 
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there were missing values in the model or if the model had left out important variables 
that should be in it. The R2 values and the R2adj values respectively for White American 
graduation rates were .323 and .277, for Asian American graduation rates .295 and .247, 
for African American graduation rates .251 and .200, for Hispanic/Latino American 
graduation rates .288 and .240, and for all student graduation rates .324 and .278. 
That the value of the R2adj was close to the R2 suggested further that the model 
was a good fit (see Table 18 above). In this study the explanatory power of percentages 
of institutional expenditures per student to predict graduation rates varied according to 
the group race/ethnicity of the students ranging from 32.3% for White Americans to 
25.1% for African Americans. F-tests were conducted on each standardized regression 
coefficient. In this study, the White American graduation rate had an F value of 7.045, 
which was statistically significant (p ≤ .001). The Asian American graduation rate had an 
F value of 6.179, which was statistically significant (p ≤ .001). The African American 
graduation rate had an F value of 4.935, which was statistically significant (p ≤ .001). 
The Hispanic/Latino American graduation rate had an F value of 5.976, which was 
statistically significant (p ≤ .001). The all students graduation rate had an F value of 
7.069, which was statistically significant (p ≤ .001). This suggested that there was a 
probability of being wrong in no more than 1 out of 1,000 instances (see Table 18 above). 
The variance attributed to the independent variable is given by the partial eta 
squared statistic. In Research Question 5, the partial eta squared for the model was the 
same value as the value for the R2 statistic for the model. For example, White American 
graduation rate R2 value was .323, and the partial eta squared value for White American 
graduate rate was .323 etc. A partial eta squared value of .323 denotes that the strength of 
the association between the independent variables of percentages of institutional 
expenditures and the dependent variable of White American graduation rates was fairly 
strong. This means that in Research Question 5, 32.3% of the variance in the dependent 
variable of White American graduation rates, 29.5% of the variance in the dependent 
variable of Asian American graduation rates, 25.1% of the variance in the dependent 
variable of African American graduation rates, 28.8% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 32.4% of the variance in the 
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dependent variable of all students graduation rates could be attributed to the effect of 
institutional expenditures expressed as percentages. In this model for cohort 1996 (1996-
2002), the highest proportion of the variance that was explained, was that of all student 
graduation rates and the lowest was that of African American graduation rates. 
In this study the observed power was greater than .999 (> 99.9%) for White 
American graduation rates, .998 (99.8%) for Asian American graduation rates, .987 
(98.7%) for African American graduation rates, .997 (99.7%) for Hispanic/Latino 
graduation rates, and greater than .999 (> 99.9%) for all students graduation rates. This 
suggested that there was a strong probability that the effect of the percentages of 
institutional expenditures that actually existed had a chance of producing statistical 
significance in this study for White Americans and all students graduation rates. The 
probability was 99.8% for Asian American, 98.7% for African American, and 99.7% for 
Hispanic/Latino American graduation rates (see Table 18 above). 
 
Table 19. Research Question 5, Descriptive Statistics & Graduation Rates, (1996-2002) 
DV Mean GR SD N 
WHITE 
ASIAN 
AFAM 
LATINO 
ALL 
55.98% 
55.12% 
44.06% 
47.97% 
54.75% 
16.028% 
15.353% 
16.310% 
16.361% 
15.713% 
127 
127 
127 
127 
127 
Independent variables (IV): MPEI, MPEAS, MPESS, MPEIG, MPER, MPEPS, MPEIS, MPEPOM. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 
Table 19 illustrates that the mean graduation rate in public, research extensive and 
intensive institutions was highest for White Americans at 55.98%, followed by Asian 
American and all students graduation rates at 55.12% and 54.75% respectively, 
Hispanic/Latino American graduation rate at 47.97% and African American graduation 
rate at 44.06%. The standard deviations for students of color and majority students 
graduation rates are close to each other, with the lowest standard deviation being for 
Asian Americans at 15.4%, and the standard deviation for all students graduation rates at 
15.71%, White American, African American and Hispanic/Latino American graduation 
rates at 16%. 
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The mean institutional expenditures in Research Question 5 were the same as the 
ones in Research Question 1 and 3 since they used the same data set for the period 1996-
2002 and therefore, the conclusions arrived at in Research Question 1 in regard to mean 
institutional expenditures were applicable here too. When the GLM procedure was 
carried out with eight institutional expenditures expressed as percentages regressed on 
five race/ethnic graduation rates, no significant results were reported for any of the 
between subjects effects at p ≤ .01. That is, for Research Question 5, none of the 
independent variables significantly contributed to the model at p ≤ .01. 
Since the overall eight institutional expenditures as percentages in the same model 
produced inconclusive results, eight separate GLM multivariate procedures were carried 
out, but in each of the latter models, there was only one category of institutional 
expenditures expressed as percentages, as an independent variable regressed on all five 
graduation rates of students of color and majority students. The results are shown in 
Tables 20 and Table 21. 
The data in Tables 20 and 21 refer to the GLM procedure carried out with each 
institutional expenditures regressed separately on the five dependent variables. The 
unstandardized regression coefficient, the “B” values for the sample are given in Table 
20. For research expenditures, expressed as percentages, the unstandardized coefficient 
(B) values for White American, Asian American, African American, Hispanic/Latino, 
and all students graduation rates were .009, .007, .006, .008, and .008 respectively (see 
Table 20 below). Percentages of research expenditures had a positive influence on the 
graduation rates of White Americans, Asian Americans, African Americans, 
Hispanic/Latino Americans, and all students. 
This means as research expenditures expressed as percentages, increased, the 
graduation rates of students of color and majority students increased. However, the 
practical effect of the institutional expenditures expressed as percentages, on the different 
graduation rates was miniscule. For example, for African American graduation rates 
(AFAM), every additional percentage of research expenditures per student will “buy” an 
additional .006 percentage point of graduation rate increase. As in Research Question 1 
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and 3, the greatest effect of research expenditures was on White American graduation 
rates. 
For institutional support expenditures, expressed as percentages, the 
unstandardized coefficient (B) values for White American, Asian American, African 
American, Hispanic/Latino and all students graduation rates were -.020, -.017, -.015, -
.019 and -.020 respectively (see Table 20 below). Percentages of institutional support 
expenditures had a negative influence on the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans and all students. This means 
as institutional support expenditures, expressed as percentages increased, the graduation 
rates of students of color and majority students declined. 
 
Table 20. Research Question 5, Parameter Estimates (1996-2002). Results from four 
models (Research, Instit Supp, Stud. Servs., Instruction) 
DV IV B SE B t p 
WHITE Research 
Instit. Supp. 
Stud. Servs. 
Instruction 
.009 
-.020 
-.020 
-.008 
.001 
.005 
.006 
.002 
6.709 
-4.065 
-3.557 
-3.636 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
ASIAN Research 
Instit. Supp. 
Stud. Servs. 
.007 
-.017 
-.019 
.001 
.005 
.005 
5.603 
-3.517 
-3.450 
≤.001*** 
≤.001*** 
≤.001*** 
AFAM Research 
Instit. Supp. 
Stud. Servs. 
.006 
-.015 
-.021 
.001 
.005 
.006 
4.245 
-2.893 
-3.716 
≤.001*** 
≤.005** 
≤.001*** 
LATINO Research 
Instit. Supp. 
Stud. Servs. 
Instruction 
.008 
-.019 
-.023 
-.006 
.001 
.005 
.006 
.002 
5.740 
-3.618 
-4.022 
-2.601 
≤.001*** 
≤.001*** 
≤.001*** 
≤.01** 
ALL 
 
Research 
Instit. Supp. 
Stud. Servs. 
Instruction 
.008 
-.020 
-.020 
-.007 
.001 
.005 
.005 
.002 
6.514 
-4.003 
-3.727 
-3.319 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
Independent variable (IV): MPEI, MPESS, MPER, MPEIS.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
For student services expenditures, expressed as percentages, the unstandardized 
coefficient (B) values for White American, Asian American, African American, 
Hispanic/Latina, and all students graduation rates were -.020, -.019, -.021, -.023, and -
.020 respectively (see Table 20 above). Percentage of student services expenditures had a 
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negative influence on the graduation rates of White Americans, Asian Americans, 
African Americans, Hispanic/Latino Americans, and all students. This means as student 
services expenditures, expressed as a percentage increased, the graduation rates of 
students of color and majority students declined. 
For instructional expenditures, expressed as a percentage, the unstandardized 
coefficient (B) values for White American, Hispanic/Latino, and all students graduation 
rates were -.008, -.006 and -.007 respectively (see Table 20 above). Percentage of 
instructional expenditures had a negative influence on the graduation rates of White 
Americans, Asian Americans, African Americans, Hispanic/Latino Americans, and all 
students. This means as instructional expenditures, expressed as a percentage increased, 
the graduation rates of students of color and majority students declined. 
 
Table 21. Research Question 5, Tests of Between Subject Effects (1996-2002), Results of 
four GLM Models (Research, Instit. Supp., Stud. Servs., Instruction) 
DV IV R2 R2adj F df1 df2 p Power 
WHITE 
 
Research 
Instit.Supp 
Stud.Servs. 
Instruction 
.265 
.117 
.092 
.096 
.259 
.110 
.085 
.088 
45.012 
16.520 
12.651 
13.224 
1 
1 
1 
1 
125 
125 
125 
125 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
<.999 
.924 
.825 
.844 
ASIAN Research 
Instit.Sup. 
Stud.Serv. 
.201 
.090 
.087 
.194 
.083 
.085 
31.391 
12.366 
11.902 
1 
1 
1 
125 
125 
125 
≤.001*** 
≤.001*** 
≤.001*** 
.998 
.814 
.796 
AFAM Research 
Instit.Supp 
Stud.Servs 
.126 
.063 
.099 
.119 
.055 
.092 
18.021 
8.369 
13.809 
1 
1 
1 
125 
125 
125 
≤.001*** 
≤.005** 
≤.001*** 
.947 
.610 
.862 
LATINO Research 
Instit.Supp 
Stud.Servs 
Instruction 
.209 
.095 
.115 
.051 
.202 
.088 
.107 
.044 
32.943 
13.092 
16.173 
6.764 
1 
1 
1 
1 
125 
125 
125 
125 
≤.001*** 
≤.001*** 
≤.001*** 
≤.01** 
.999 
.840 
.918 
.496 
ALL Research 
Instit.Supp 
Stud.Servs 
Instruction 
.253 
.114 
.100 
.081 
.247 
.107 
.093 
.074 
42.436 
16.022 
13.892 
11.017 
1 
1 
1 
1 
125 
125 
125 
125 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
<.999 
.915 
.865 
.758 
Independent variable (IV): MPEI, MPESS, MPER, MPEIS. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In regard to specific institutional expenditures expressed as a percentage, out of 
the eight categories of expenditures, four had an effect on graduation rates of students of 
color and majority students and Table 21 gives the detailed statistically significant results 
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(p ≤ .01). It should be noted that Table 21 reports data from four different GLM models, 
(that is, the independent variables are different), research expenditures, institutional 
support expenditures, student services expenditures, and instructional expenditures, each 
expressed as a percentage of the total, regressed separately on the five common 
dependent variables. 
The R2 statistic was the proportion of the variance in the dependent variable that 
could be explained by institutional expenditures. From 1996-2002, the R2 value for 
research expenditures, institutional support expenditures, student services expenditures, 
and instructional expenditures regressed on White American graduation rates were .265, 
.117, .092 and .096 respectively. 
This suggested that 26.5%, 11.7%, 9.2% and 9.6% of the variation in graduation 
rates for White Americans in public, research extensive and intensive institutions could 
be explained by the percentages of research expenditures, institutional support 
expenditures, student services expenditures, and instructional expenditures respectively. 
From 1996-2002, the R2 value for research expenditures, institutional support 
expenditures, and student services expenditures regressed on Asian American graduation 
rates were .201, .090, and .087 respectively. 
This suggested that 20.1%, 9.0%, and 8.7% of the variation in graduation rates for 
Asian Americans in public, research extensive and intensive institutions could be 
explained by the percentages of research expenditures, institutional support expenditures, 
and student services expenditures respectively. From 1996-2002, the R2 value for 
research expenditures, institutional support expenditures, and student services 
expenditures regressed on African American graduation rates were .126, .063, and .099 
respectively. This suggested that 12.6%, 6.3%, and 9.9% of the variation in graduation 
rates for African Americans in public, research extensive and intensive institutions could 
be explained by the percentages of research expenditures, institutional support 
expenditures, and student services expenditures respectively. 
From 1996-2002, the R2 value for research expenditures, institutional support 
expenditures, student services expenditures, and instructional expenditures regressed on 
Hispanic/Latino American graduation rates were .209, .095, .115, and .051 respectively. 
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This suggested that 20.9%, 9.5%, 11.5%, and 5.1% of the variation in graduation rates for 
Hispanic/Latino Americans in public, research extensive and intensive institutions could 
be explained by the percentages of research expenditures, institutional support 
expenditures, student services expenditures, and instructional expenditures respectively 
(see Table 21 above). 
From 1996-2002, the R2 value for research expenditures, institutional support 
expenditures, student services expenditures, and instructional expenditures regressed on 
all students graduation rates were .253, .114, .100, and .081 respectively. This suggested 
that 25.3%, 11.4%, 10.0%, and 8.1% of the variation in graduation rates for all students 
graduation rates in public, research extensive and intensive institutions could be 
explained by the percentages of research expenditures, institutional support expenditures, 
student services expenditures, and instructional expenditures respectively (see Table 21 
above). 
In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. If the R2 and the R2adj values were numerically close to each other it 
would be an indication of a good fit. For White Americans, the R2 values and the R2adj 
values respectively for research expenditures were .265 and .259 respectively, the R2 
values and the R2adj values for institutional support expenditures were .117 and .110 
respectively, the R2 values and the R2adj values for student services expenditures were 
.092 and .085 respectively and the R2 values and the R2adj values for instructional 
expenditures were .096 and .088 respectively. That the R2 and R2adj values were close to 
each other suggested further that each of the four institutional expenditures models was a 
good fit. 
For Asian Americans, the R2 values and the R2adj values respectively for research 
expenditures were .201 and .194 respectively, the R2 values and the R2adj  values for 
institutional support expenditures were .090 and .083 respectively, and the R2 values and 
the R2adj  values for student services expenditures were .087 and .085 respectively. That 
the R2 and R2adj values were close to each other suggested further that each of the four 
institutional expenditures models was a good fit. 
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For African Americans, the R2 values and the R2adj values respectively for 
research expenditures were .126 and .119 respectively, the R2 values and the R2adj va
for institutional support expenditures were .063 and .055 respectively, and the R
lues 
ve). 
2 values 
and the R2adj values for student services expenditures were .099 and .092 respectively. 
That the R2 and R2adj values were close to each other suggested further that each of the 
four institutional expenditures models was a good fit (see Table 21 abo
For Hispanic/Latino Americans, the R2 values and the R2adj values respectively for 
research expenditures were .209 and .202 respectively, the R2 values and the R2adj values 
for institutional support expenditures were .095 and .088 respectively, the R2 values and 
the R2adj values for student services expenditures were .115 and .107 respectively and the 
R2 values and the R2adj values for instructional expenditures were .051 and .044 
respectively. That the R2 and R2adj values were close to each other suggested further that 
each of the four institutional expenditures models was a good fit. 
For all students, the R2 values and the R2adj values respectively for research 
expenditures were .253 and .247, the R2 values and the R2adj values for institutional 
support expenditures were .114 and .107 respectively, the R2 values and the R2adj values 
for student services expenditures were .100 and .093 respectively and the R2 values and 
the R2adj values for instructional expenditures were .081 and .074 respectively. That the 
R2 and R2adj values were close to each other suggested further that each of the four 
institutional expenditures models was a good fit (see Table 21 above). 
F-tests were conducted on each standardized regression coefficient. In this study, 
the F values for research expenditures were 45.012 for White Americans, 31.391 for 
Asian Americans, 18.021 for African Americans, 32.943 for Hispanic/Latino Americans 
and 42.436 for all students graduation rates. All the F values were significant (p ≤ .001). 
That suggested that percentages of research expenditures during the period 1996-2002, 
were statistically significant in influencing the graduation rates of students of color and 
majority students. The probability of being wrong in this conclusion was estimated by the 
model at no more than 1 in 1,000 instances. 
The F values for institutional support expenditures were 16.520 for White 
Americans, 12.366 for Asian Americans, 8.369 for African Americans, 13.092 for 
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Hispanic/Latino Americans and 16.022 for all students graduation rates. The F values for 
White Americans, Asian Americans, Hispanic/Latino Americans, and all students were 
significant (p ≤ .001). That suggested that the percentage of institutional support 
expenditures during the period 1996-2002, were statistically significant in influencing the 
graduation rates of students of color and majority students. The probability of being 
wrong in this conclusion was estimated by the model at no more than 1 in 1,000 
instances. The F value for African Americans was significant at a p ≤ .01. For African 
Americans there was a probability of being wrong in 5 out of 1,000 instances (see Table 
21 above). 
The F values for student services expenditures were 12.651 for White Americans, 
11.902 for Asian Americans, 13.809 for African Americans, 16.173 for Hispanic/Latino 
Americans and 13.892 for all students graduation rates. All the F values were significant 
(p ≤ .001). That suggested that student services expenditures during the period 1996-
2002, were statistically significant in influencing the graduation rates of students of color 
and majority students. The probability of being wrong in this conclusion was estimated 
by the model at no more than 1 in 1,000 instances. 
The F values for instructional expenditures were 13.224 for White Americans, 
6.764 for Hispanic/Latino Americans and 11.017 for all students graduation rates. The F 
values for White Americans and all students graduation rates were significant (p ≤ .001). 
That suggested that percentage of instructional expenditures during the period 1996-
2002, were statistically significant in influencing the graduation rates of White 
Americans and all students graduation rates. The probability of being wrong in this 
conclusion was estimated by the model at no more than 1 in 1,000 instances. The F value 
for Hispanic/Latino Americans was significant (p ≤ .01). This suggested that there was a 
probability of being wrong in 1 out of 100 instances. 
In this study, the strength of the association (partial eta squared) was strong for 
research expenditures. For White American graduation rates it was 26.5%, for Asian 
American graduation rates was 20.1%, for African Americans 12.6%, for Hispanic/Latino 
Americans 20.9%, and for all students 25.3% (see Table 21 above). Regression 
coefficients specified that research, instructional expenditures, student services, and 
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institutional support significantly contribute to the model (p ≤ .01) (see Table 21 above). 
The p value of .01 signified that there was a probability of being wrong in 1 out of 100 
instances. 
The observed power is the probability of coming to a correct decision and in the 
case of research expenditures the results emphasized the strong influence that research 
expenditures had on graduation rates of students of color and majority students. In this 
study the observed power for research expenditures was greater than .999 (> 99.9%) for 
White American graduation rates, .998 (99.8%) for Asian American graduation rates, 
.947 (94.7%) for African American graduation rates, .999 (99.9%) for Hispanic/Latino 
graduation rates and greater than .999 (> 99.9%) for all students graduation rates. Since 
the observed power was over 80% this suggested that there was a strong probability that 
the effect of percentage of research expenditures that actually existed had a chance of 
producing statistical significance in this study for White American, Asian American, 
African American, Hispanic/Latino American, and all students graduation rates. 
The observed power was more than 80% means that research expenditures were a 
significant predictor of graduation rates at p ≤ .001. This means that there was a 
probability of being wrong in no more than 1 out of 1000 instances. This conclusion that 
research expenditures influenced graduation rates was strongest for White American and 
all students graduate rates (both greater than 99.9%), Asian American and 
Hispanic/Latino American graduation rates (99.8% and 99.9% respectively), and African 
American graduation rates (94.7%). There was a positive relationship for research 
expenditures with White American, Asian American, African American, Hispanic/Latino 
American, and all students graduation rates (p ≤ .001). 
For Institutional support expenditures the observed power was .924 (92.4%) for 
White American, .814 (81.4%) for Asian American, .610 (61.0%) for African American, 
.840 (84.0%) for Hispanic/Latino American, and .915 (91.5%) for all students graduation 
rates. Since the observed power was over 80% for White American, Asian American, 
Hispanic/Latino American, and all students graduation rates, there was a strong 
probability that the effect of percentage of institutional support expenditures that actually 
existed had a chance of producing statistical significance in this study. The observed 
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power of the influence of institutional support expenditures for African American 
graduation rates was less than 80%; hence a larger sample would be required in order to 
come to more definite conclusions. 
For Student services expenditures the observed power was .825 (82.5%) for 
White American, .796 (79.6%) for Asian American, .862 (86.2%) for African American, 
.918 (91.8%) for Hispanic/Latino American, and .865 (86.5%) for all students graduation 
rates. Since the observed power was over 80% this suggested that there was a strong 
probability that the effect of percentage of student services expenditures that actually 
existed had a chance of producing statistical significance in this study for White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates. 
Instructional expenditures had an influence on the graduation rates of White 
Americans and all students (p ≤ .001). The probability of being wrong in this conclusion 
was estimated by the model at no more than 1 in 1,000 instances. Instructional 
expenditures had an influence on the graduation rates of Hispanic/Latino Americans (p ≤ 
.01). This means the probability of being wrong was no more than 1 in 100 cases. For 
instructional expenditures the observed power was .844 (84.4%) for White American, 
.496 (49.6%) for Hispanic/Latino American, and .758 (75.8%) for all students graduation 
rates (see Table 21 above). The observed power was over 80% only for White American 
graduation rates. Therefore, there was a strong probability that the effect of percentage of 
instructional expenditures that actually existed had a chance of producing statistical 
significance in this study only for White Americans. The observed power of the influence 
of instructional expenditures for Hispanic/Latino American and all students graduation 
rates was less than 80%; hence a larger sample size would be required in order to come to 
more definite conclusions. Instructional expenditures had no effect on the graduation 
rates of Asian Americans and African Americans. 
 In Research Question 5 dealing with institutional expenditures as percentages per 
FTE students, only research expenditures was a positive, statistically significant influence 
on the graduation rates of students of color and majority students. Institutional support 
expenditures, student services expenditures, and instructional expenditures were 
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statistically significant, negative influences on the graduation rates of students of color 
and majority students. Only results that had an observed value of over 80% will be 
detailed below. The results presented in Table 21 indicate that from 1996-2002, at public, 
research extensive and intensive institutions: 
1) For Asian Americans, research expenditures accounted for 20.1% and institutional 
support expenditures accounted for 9.0% of the variation in their graduation rates. 
2) For White Americans, research expenditures accounted for 26.5%, institutional 
support expenditures accounted for 11.7%, student services expenditures accounted for 
9.2%, and instructional expenditures accounted for 9.6% of the variation in their 
graduation rates. 
3) For African Americans, research expenditures accounted for 12.6% and student 
services expenditures accounted for 9.9% of the variation in their graduation rates. 
4) For Hispanic/Latino Americans, research expenditures accounted for 20.9%, 
institutional support expenditures accounted for 9.5% and student services expenditures 
accounted for 11.5% of the variation in their graduation rates. 
5) For All students, research expenditures accounted for 25.3%, institutional support 
expenditures accounted for 11.4% and student services expenditures accounted for 10.0% 
of the variation in their graduation rates. 
Summary 
 Since Research Questions 3 and 5 are based on the same institutional expenditures 
per FTE students for the same cohort (1996-2002), it would be reasonable to expect that 
the GLM outputs would be similar for both research questions. However, a comparison 
of Table 21 with Table 13) reveals that there were significant differences. When 
institutional expenditures were expressed as a percentage, with the percentage amounts 
for the eight institutional expenditures adding up to 100%, the GLM procedure resulted in 
none of the institutional expenditures being significant. When the institutional 
expenditures expressed as a percentage were individually regressed on the dependent 
variables of graduation rates of students of color and majority students, four out of the 
eight institutional expenditures gave significant results (p ≤ .01). Of these four 
institutional expenditures, three (institutional support, student services, and instruction) 
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had negative relationships with graduation rates of students of color and majority 
students. Only research expenditures had a positive relationship with graduation rates of 
students based on race/ethnicity. 
 Further, in Research Question 5, the observed power for all race/ethnic groups in 
Table 21 was higher than the corresponding observed power in Table 13 for Research 
Question 3. For example, in Research Question 5 the observed power for Asian 
Americans provides a 99.8% probability that research expenditures influences the 
graduation rates of Asian Americans. However, in Research Question 3 the 
corresponding observed power for Asian Americans was 91.0%. 
 This could be due to some multicollinearity between the institutional 
expenditures, since research expenditures by itself was a strong positive predictor of 
graduation rates of students of color and majority students. When variables were highly 
intercorrelated, it becomes difficult to identify the influence of a specific independent 
variable on the dependent variable. Thus, in Research Question 3, the presence of all 
eight institutional expenditures suppressed the influence of research expenditures in 
influencing the graduation rates of students of color and majority students. 
 An examination of the standard errors for regression coefficients in Research 
Question 5 (see Table 20 above) when compared with Research Question 3 (see Table 12 
above) confirmed the presence of multicollinearity in Research Question 5. The 
regression coefficient standard error for Asian Americans in Research Question 5 with 
only one independent variable (percentage of research expenditures) was .001 and in 
Research Question 3 with eight independent variables the standard error for research 
expenditures was 4.05E-006 (that is, .0000405). The test for multicollinearity is relatively 
large standard errors. Thus, the standard error of .001 was very much larger than the 
standard error of .0000405. The presence of multicollinearity in Research Question 5 was 
also attested to by the insignificant results when all eight institutional expenditures 
expressed as a percentage, were regressed on the dependent variables of students of color 
and majority students, but the presence of a significant result when research expenditures 
by itself was regressed on the dependent variables based on race/ethnicity. This 
illustrated the existence of a suppressor effect. When all eight independent variables were 
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regressed in the same model, one or more of the variables had a suppressor effect on the 
others giving rise to inconclusive results. 
Research Question 6 
 Research Question 6 focused on the accuracy of the percentage of institutional 
expenditures per student in predicting the graduation rates of the 1997 cohort of students. 
The independent variables were the mean percentage of institutional expenditures for 
instruction (MPEI), academic support (MPEAS), student services (MPESS), grants 
(MPEIG), research (MPER), public service (MPEPS), institutional support (MPEIS) and 
plant operation and maintenance (MPEPOM). The dependent variables were the six-year 
graduation rates for White Americans (WHITE), Asian Americans (ASIAN), African 
Americans (AFAM), Hispanic/Latino Americans (LATINO), and all students (ALL). 
For Research Question 6, the multivariate general linear model multiple 
regression, results suggested that the model was reliable in predicting graduation rates of 
students of color and majority students. Research Question 6: WHITE R2 = .314, R2adj = 
.268, F = 6.753, p ≤ .001, ASIAN R2 = .351, R2adj = .307, F = 7.981, p ≤ .001, AFAM R2 
= .329, R2adj = .284, F = 7.238, p ≤ .001, LATINO R2 = .315, R2adj = .269, F = 6.795, p ≤ 
.001, ALL R2 = .326, R2adj = .280, F = 7.140, p ≤ .001, (see Table 22 below). The R2 
statistic was the proportion of the variance in the dependent variable that could be 
explained by the percentage of institutional expenditures per student. 
In this study, for the period 1997-2003 the R2 value for White American 
graduation rate was .314, which suggested that 31.4% of the variation in graduation rates 
for White Americans in public, research extensive and intensive institutions could be 
explained by the percentages of institutional expenditures per student. The R2 value for 
Asian American graduation rate was .351, which suggested that 35.1% of the variation in 
graduation rates for Asian Americans in public, research extensive and intensive 
institutions could be explained by the percentages of institutional expenditures per 
student. 
The R2 value for African American graduation rate was .329, which suggested 
that 32.9% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by percentages of institutional 
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expenditures per student. The R2 value for Hispanic/Latino American graduation rate was 
.315, which suggested that 31.5% of the variation in graduation rates for Hispanic/Latino 
Americans in public, research extensive and intensive institutions could be explained by 
percentages of institutional expenditures per student (see Table 22 below). The R2 value 
for all students graduation rate was .326, which suggested that 32.6% of the variation in 
graduation rates for all students in public, research extensive and intensive institutions 
could be explained by percentages of institutional expenditures per student. In other 
words, percentage of institutional expenditures per student would explain 32.6% of the 
variation in all students graduation rates (see Table 22 below). 
 
Table 22. Research Question 6, Model Summary, (1997-2003) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta 
Squared 
Power 
WHITE .314 .268 6.753 8 118 ≤.001*** .314 .999 
ASIAN .351 .307 7.981 8 118 ≤.001*** .351 <.999 
AFAM .329 .284 7.238 8 118 ≤.001*** .329 <.999 
LATINO .315 .269 6.795 8 118 ≤.001*** .315 .999 
ALL .326 .280 7.140 8 118 ≤.001*** .326 <.999 
Independent variables (IV): MPEI, MPEAS, MPESS, MPEIG, MPER, MPEPS, MPEIS, MPEPOM. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. The R2 values and the R2adj values, respectively, for White American 
graduation rates were .314 and .268, for Asian American graduation rates .351 and .307, 
for African American graduation rates .329 and .284, for Hispanic/Latino American 
graduation rates .315 and .269, and for all student graduation rates .326 and .280. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit 
(see Table 22 above). 
In this study, the explanatory power of percentage of institutional expenditures 
per student to predict graduation rates varied according to the group race/ethnicity of the 
students, varying from 35.1% for Asian Americans, 32.6% for all students, 32.9% for 
African Americans, 31.5%% for Hispanic/Latino Americans, and 31.4% for White 
Americans. F-tests were conducted on each standardized regression coefficient. In this 
 
 
139
study, the White American graduation rate had an F value of 6.753, which was 
statistically significant (p ≤ .001). 
The Asian American graduation rate had an F value of 7.981, which was 
statistically significant (p ≤ .001). The African American graduation rate had an F value 
of 7.238, which was statistically significant (p ≤ .001). The Hispanic/Latino American 
graduation rate had an F value of 6.795, which was statistically significant (p ≤ .001). 
The all students graduation rate had an F value of 7.140, which was statistically 
significant (p ≤ .001). This suggested that there was a probability of being wrong in no 
more than 1 out of 1,000 instances (see Table 22 above). 
The variance in the dependent variable attributed to the independent variable is 
given by the partial eta squared statistic. In Research Question 6, the partial eta squared 
for the model was the same value as the value for the R2 statistic for the model. For 
example, Asian American graduation rate R2 value was .351, and the partial eta squared 
value for Asian American graduate rate was .351. 
A partial eta squared value of .351 denotes that the strength of the association 
between the independent variables of the percentages of institutional expenditures and the 
dependent variable of Asian American graduation rates was fairly strong. This means that 
in Research Question 6, 35.1% of the variance in the dependent variable of Asian 
American graduation rates, 31.4% of the variance in the dependent variable of White 
American graduation rates, 32.9% of the variance in the dependent variable of African 
American graduation rates, 31.5% of the variance in the dependent variable of 
Hispanic/Latino American, and 32.6% of the variance in the dependent variable of all 
students graduation rates could be attributed to institutional expenditures expressed as a 
percentage. Thus, more of the variance in graduation rates of students of color as opposed 
to majority students graduation rates could be explained by the effect of institutional 
expenditures expressed as a percentage. In this model for cohort 1997 (1997-2003), the 
highest proportion of the variance that was explained was that of Asian American 
graduation rates and the lowest was that of White American graduation rates. 
In this study the observed power was .999 (99.9%) for White American 
graduation rates, greater than .999 (> 99.9%) for Asian American graduation rates, 
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greater than .999 (> 99.9%) for African American graduation rates, .999 (99.9%) for 
Hispanic/Latino graduation rates and greater than .999 (> 99.9%) for all students 
graduation rates. This suggested that there was a strong probability that the effect of 
percentages of institutional expenditures that actually existed in society had a chance of 
producing statistical significance in this study for all students of color and majority 
students. 
 
Table 23. Research Question 6, Descriptive Statistics & Graduation Rates, (1997-2003) 
DV Mean GR SD N 
WHITE 56.68% 16.259% 127 
ASIAN 57.02% 16.454% 127 
AFAM 44.95% 15.680% 127 
LATINO 48.51% 16.731% 127 
ALL 55.51% 16.030% 127 
Independent variables (IV): MPEI, MPEAS, MPESS, MPEIG, MPER, MPEPS, MPEIS, MPEPOM. 
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 
Table 23 illustrates that the mean graduation rate in public, research extensive and 
intensive institutions was highest for Asian American graduation rates at 57.02%, 
followed by White American graduation rates at 56.68%, all students graduation rates at 
55.51%, Hispanic/Latino American graduation rate at 48.51%, and African American 
graduation rate at 44.95%. The standard deviations for students of color and majority 
students graduation rates were close to each other, with the lowest standard deviation 
being for African American graduation rates at 15.680%, White American graduation 
rates at 16.259%, all students graduation rates at 16.030% and Asian American 
graduation rates at 16.454%, and Hispanic/Latino American graduation rates at 16.731%. 
The mean institutional expenditures in Research Question 6 were the same as the 
ones in Research Questions 2 and 4 since they used the same data set for the period 1997-
2003 and therefore, the conclusions arrived at in Research Question 2 in regard to mean 
institutional expenditures were applicable here also. As in Research Question 5, since the 
overall eight institutional expenditures as percentages in the same model produced 
inconclusive results, eight separate GLM multivariate procedures were carried out, but in 
each of the latter models, there was only one category of institutional expenditures (e.g. 
instruction, research etc.) expressed as percentages, as an independent variable, regressed 
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on all five graduation rates of students of color and majority students. The results are 
shown in Tables 24 and 25. 
The data in Tables 24 and 25 refer to the GLM procedure carried out with each 
institutional set of expenditures expressed as percentages, regressed separately on the five 
dependent variables. Only two of these models of institutional expenditures (research and 
student services expenditures) expressed as percentages, regressed separately on the 
dependent variables produced statistically significant results (p ≤ .01). Research 
expenditures had a positive relationship and were statistically significant. Student 
services expenditures had a negative relationship and were statistically significant. 
 
Table 24. Research Question 6, Parameter Estimates (1997-2003), Results from two 
models 
DV IV B SE B t p 
WHITE Research .004 .001 2.773 ≤.006** 
ASIAN Research 
Stud. Servs. 
.004 
-.017 
.002 
.005 
2.780 
-3.517 
≤.006** 
≤.001*** 
AFAM Research .004 .001 2.690 ≤.008** 
LATINO Research .004 .002 2.666 ≤.009** 
ALL Research .004 .001 2.861 ≤.005** 
Independent variable (IV): MPESS, MPER.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The unstandardized regression coefficient, “B” values for the sample are given in 
Table 24. For research expenditures, expressed as a percentage, the unstandardized 
coefficient (B) values for White American, Asian American, African American, 
Hispanic/Latino, and all students graduation rates were all .004 (see Table 24 above). 
This means that as in Research Questions 2 and 4, in practical terms the effect of the 
research expenditures, expressed as a percentage, on the different graduation rates was 
small. For example, for African American graduation rates (AFAM), every additional 
percent of research expenditures per student will “buy” an additional .004 percentage 
point of graduation rate increase. 
For student services expenditures, expressed as a percentage, the unstandardized 
coefficient (B) value for Asian American graduation rates was -.017 (see Table 24 
above). This means as student services expenditures, expressed as a percentage, 
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increases, the graduation rates of Asian American students decline (see Table 24 above). 
The results show that research expenditures, during the period 1996-2002, independently 
of the other financial expenditures are a statistically powerful predictor of graduation 
rates of students of color and majority students. 
 
Table 25. Research Question 6, Tests of Between Subject Effects (1997-2003), Results of 
two GLM Models (Research & Student Services) 
DV IV R2 R2adj F df1 df2 p Partial Eta Squared Power 
WHITE Research .058 .050 7.687 1 125 ≤.006** .058 .564 
ASIAN Research 
Stud.Servs 
.058 
.055 
.051 
.047 
7.731 
7.239 
1 
1 
125 
125 
≤.006** 
≤.008** 
.058 
.055 
.567 
.531 
AFAM Research .055 .047 7.236 1 125 ≤.008** .055 .531 
LATINO Research .054 .046 7.110 1 125 ≤.009** .054 .522 
ALL Research .061 .054 8.184 1 125 ≤.005** .061 .598 
Independent variable (IV): MPESS, MPER.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The data in Table 25 refer to the GLM procedure carried out with each 
institutional expenditures regressed separately on the five dependent variables. Only the 
statistically significant GLM procedures (research expenditures and student services 
expenditures, each expressed as a percentage of the total expenditures) are given in Table 
25. The R2 statistic was the proportion of the variance in the dependent variable that 
could be explained by institutional expenditures. For the period 1997-2003, the R2 value 
for research expenditures regressed on White American graduation rates was .058. This 
suggested that 5.8% of the variation in graduation rates for White Americans in public, 
research extensive and intensive institutions could be explained by the percentages of 
research expenditures. 
For the period 1997-2003, the R2 value for research expenditures and student 
services expenditures regressed on Asian American graduation rates were .058 and .055 
respectively. This suggested that 5.8% of the variation in graduation rates for Asian 
Americans in public, research extensive and intensive institutions could be explained by 
the percentages of research expenditures. Further, that 5.5% of the variation in graduation 
rates for Asian Americans in public, research extensive and intensive institutions could 
be explained by the percentages of student services expenditures. 
 
 
143
For the period 1997-2003, the R2 value for research expenditures on African 
American graduation rates was .055. This suggested that 5.5% of the variation in 
graduation rates for African Americans in public, research extensive and intensive 
institutions could be explained by the percentages of research expenditures. 
For the period 1997-2003, the R2 value for research expenditures regressed on 
Hispanic/Latino American graduation rates was .054. This suggested that 5.4% of the 
variation in graduation rates for Hispanic/Latino Americans in public, research extensive 
and intensive institutions could be explained by the percentages of research expenditures. 
For the period 1997-2003, the R2 value for research expenditures, regressed on all 
students graduation rates was .061. This suggested that 6.1% of the variation in 
graduation rates for all students graduation rates in public, research extensive and 
intensive institutions could be explained by the percentages of research expenditures (see 
Table 25 above). 
In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. If the R2 and the R2adj values were numerically close to each other it 
would be an indication of a good fit. For White Americans, the R2 values and the R2adj 
values respectively for research expenditures were .058 and .050 respectively. For Asian 
Americans, the R2 values and the R2adj values respectively for research expenditures were 
.058 and .051 respectively, the R2 values and the R2adj values for student services 
expenditures were .055 and .047 respectively. 
For African Americans, the R2 values and the R2adj values respectively for 
research expenditures were .055 and .047 respectively. For Hispanic/Latino American
the R
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fit. 
2 values and the R2adj values respectively for research expenditures were .054 and
.046 respectively. For all students, the R2 values and the R2adj values respectively for 
research expenditures were .064 and .054 respectively. That the R2 and R2adj values were 
close to each other suggested further that the model of research expenditures was a g
F-tests were conducted on each standardized regression coefficient. If the 
variables had a significance level of p ≤ .01 then it could be concluded that those 
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variables significantly contributed to the dependent variable (Tabachnick & Fidell, 200
In this study, the F values for research expenditures were 7.687 for White Americans,
7.731 for Asian Americans, 7.236 for African Americans, 7.110 for Hispanic/Latino 
Americans and 8.184 for all students graduation rates. All the F values were significa
(p ≤ .01). This suggested that percentages of research expenditures during the period 
1997-2003, were statistically significant in influencing the graduation rates of stude
color and majority students. The probability o
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igger sample size would be 
 order to come to more definitive conclusions. 
f dollar 
ed by the model at 1 in 100 instances. 
The F values for student services expenditures were 7.239 for Asian Ameri
graduation rates. The F value for Asian Americans was significant (p ≤ .01). This 
suggested that the percentages of student services expenditures during the period 1997-
2003, were statistically significant in influencing the graduation rates of Asian American 
students. The probability of being w
e than 8 in 1,000 instances. 
In this study the observed power for research expenditures was .564 for White 
American graduation rates, .567 for Asian American graduation rates, .531 for African
American graduation rates, .522 for Hispanic/Latino graduation rates, and .598 for all 
students graduation rates. The observed power for student services expenditures was
for Asian Americans. The observed power is the probability of coming to a correct 
conclusion on the results. Since the observed power was less than 80%, for both researc
expenditures and student services expenditures models, a b
required in
Summary 
 The logic behind including percentage values of institutional expenditures were 
two-fold: 1) to determine whether institutions were allocating more funds to significantly 
important predictors of graduation rates, and 2) in order to minimize the impact o
amounts per se, as predictors of graduation rates. The identification of research 
expenditures as a significant predictor of graduation rates of students of color and 
majority students was a noteworthy result of Research Questions 5 and 6. The presence 
of multicollinearity in Research Questions 5 and 6 may be the result of other institutional 
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expenditures creating unnecessary error variances and the study would have benefited by
eliminating some of these un
 
productive independent variables and conducting the study 
able 15 
ion 
 The standard error of .002 
uestion 
 dependent variables of 
0%) as 
 a larger sample size would be required in order to have 
 
lthough 
they ex
ship 
again with fewer variables. 
 An examination of the standard errors for regression coefficients in Research 
Question 6 (see Table 24 above) when compared with Research Question 4 (see T
above) confirmed the presence of multicollinearity in Research Question 6. The 
regression coefficient standard error for Hispanic/Latino Americans in Research Quest
6 with only one independent variable was .002 and in Research Question 3 with eight 
independent variables it was 4.36E-006 (that is, .00000436).
was very much larger than the standard error of .00000436. 
 The presence of multicollinearity in Research Question 6 was evident by the 
insignificant results when all eight institutional expenditures expressed as a percentage, 
was regressed on the dependent variables of students of color and majority students, but 
the presence of a significant result when research expenditures by itself was regressed on 
the dependent variables based on race/ethnicity. This illustrated as in Research Q
5 of the existence of a suppressor effect, with some of the independent variables 
suppressing the effects of other independent variables on the
graduation rates of students of color and majority students. 
 The observed power was much weaker in Research Question 6 (less than 8
compared with Research Question 5 (over 80%). Further the p values obtained in 
Research Question 6 (p ≤ .01) were smaller than the p values obtained in Research 
Question 5 (p ≤ .001). Hence,
more definitive conclusions. 
External Environment - Regions 
 Research Questions 7 and 8 examined the variables of institutional expenditures,
geographic regions, and the prediction of six-year graduation rates for students of color 
and majority students. Since both research questions seek similar information, a
amined two different cohorts of students, they will be studied together. 
Research Question 7: Between Fall 1996 and August 31, 2002, what relation
did the geographical region of the country and the amount of money disbursed per 
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student for instruction, academic support, student services, institutional grants, rese
public service, institutional support, and plant operation and maintenance have on 
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tudy. There were no institutions in IPEDS category 9 (Outlying Areas) in this 
udy. 
, 
 research extensive and intensive institutions? 
Research Question 8: Between Fall 1997 and August 31, 2003, what relation
did the geographical region of the country and the amount of money disbursed per 
student for instruction, academic support, student services, institutional grants, resear
public service, institutional support, and plant operation and maintenance, have on 
predicting the six-year graduation rates for students of
public, research extensive and intensive, institutions? 
 Research Questions 7 and 8 are similarly worded in order to test the effect of th
regional influences on the 1996 cohort (Research Question 7) and on the 1997 cohort 
(Research Question 8). In Research Questions 7 and 8 the GLM multivariate procedu
will be used to test regional influences that form part of the external environment of 
public, research extensive and intensive institutions. In Research Question 7, instituti
expenditures and region of the country that a public, research extensive or intensive 
institution was located would be regressed on the
rates of students of color and majority students. 
 For the purposes of this study to reduce the number of categories, the publi
research extensive an intensive institutions in the U.S. were categorized into four 
regions—the North-East, the Mid-West, the South and the West. In order to do this, the 
IPEDS classification of nine regions was re-categorized into four. Thus, IPEDS Region 
(New England) and Region 2 (Mid East) is Region 1 (North-East) in this study, IPED
Region 3 (Great Lakes) and Region 4 (Plains) is Region 2 (Mid-West) in this study, 
IPEDS Region 5 (South East) is Region 3 (South) in this study and IPEDS Region 6 
(South West), Region 7 (Rocky Mountain) and Region 8 (Far West) is Region 4 (West) 
in this s
st
 For Research Question 7 the independent variables were instruction, (MIES)
academic support (MASES), student services (MSSES), grants (MIGES), research 
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(MRES), public service (MPSES), institutional support (MISES), plant operation and 
maintenance (MPOMES), and geographical region (REGION). The dependent variab
were the six-year graduation rates for White Americans (WHITE), Asian Americans 
(ASIAN), Africa
les 
n Americans (AFAM), Hispanic/Latino Americans (LATINO), and all 
student
e 
R2 = 
s the 
be explained by 
institutional expenditures controlled for geographical regions. 
Table 26. Research Question 7, Model Summ -2
 Partial Eta Squared 
s (ALL). 
For Research Question 7 the GLM multiple regression results suggested that th
model was statistically reliable in predicting graduation rates of students of color and 
majority students. Research Question 7: WHITE R2 = .386, R2adj = .328, F = 6.578, p ≤ 
.001, ASIAN R2 = .417, R2adj = .361, F = 7.470, p ≤ .001, AFAM R2 = .375, R2adj = .316, 
F = 6.283, p ≤ .001, LATINO R2 = .347, R2adj = .285, F = 5.567, p ≤ .001, ALL 
.388, R2adj = .330, F = 6.630, p ≤ .001, (see Table 26 below). The R2 statistic wa
proportion of the variance in the dependent variable that could 
 
ary, (1996 002) ( 127) N = 
DV R2 R2adj F df1 df2 p Power 
WHITE .386 .328 6.578 11 115 ≤.001*** .386 >.999 
ASIAN 
A  
.417 .361 7.470 11 115 ≤.001*** .417 >.999 
FAM .375 .316 6.283 11 115 ≤.001*** .375 >.999 
LATINO .347 .285 5.567 11 115 ≤.001*** .347 .999 
ALL .388 .330 6.630 11 115 ≤.001*** .388 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
ASIAN, AFAM, LATINO, WHITE, ALL 
REGION.  
Dependent variables (DV): 
** p ≤ .0 *** p ≤ .001 
te 
by 
 
n 
s could be explained by institutional expenditures controlled for geographical 
regions. 
1 
 
In this study, from 1996-2002 the R2 value for White American graduation ra
was .386, which suggested that 38.6% of the variation in graduation rates for White 
Americans in public, research extensive and intensive institutions could be explained 
institutional expenditures controlled for geographical region. The R2 value for Asian
American graduation rate was .417, which suggested that 41.7% of the variation i
graduation rates for Asian Americans in public, research extensive and intensive 
institution
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The R2 value for African American graduation rate was .375, which suggested 
that 37.5% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures 
controlled for geographical region. The R2 value for Hispanic/Latino American 
graduation rate was .347, which suggested that 34.7% of the variation in graduation rates 
for Hispanic/Latino Americans in public, research extensive and intensive institutions 
could be explained by institutional expenditures controlled for geographical region (see 
Table 26 above). 
The R2 value for all students graduation rate was .388, which suggested that 
38.8% of the variation in graduation rates for all students in public, research extensive 
and intensive institutions could be explained by institutional expenditures controlled for 
geographical region. In other words, institutional expenditures controlled for region 
would explain 38.8% of the variation in all students graduation rates (see Table 26 
above). 
In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. The R2 values and the R2adj values respectively for White American 
graduation rates was .386 and .328, Asian American graduation rates .417 and .361, for 
African American graduation rates .375 and .316, for Hispanic/Latino American 
graduation rates .347 and .285, and for all student graduation rates .388 and .330. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit 
(see Table 26 above). 
F-tests were conducted on each standardized regression coefficient. In this study, 
the White American graduation rate had an F value of 6.578, which was statistically 
significant (p ≤ .001). The Asian American graduation rate had an F value of 7.470, 
which was statistically significant (p ≤ .001).  The African American graduation rate had 
an F value of 6.283, which was statistically significant (p ≤ .001). The Hispanic/Latino 
American graduation rate had an F value of 5.567, which was statistically significant (p ≤ 
.001). The all students graduation rate had an F value of 6.630, which was statistically 
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significant (p ≤ .001). This suggested that there was a probability of being wrong in no 
more than 1 out of 1,000 instances. 
The variance attributed to the independent variable is given by the partial eta 
squared statistic. In Research Question 7, the partial eta squared for the model was the 
same value as the value for the R2 statistic for the model. For example, Asian American 
graduation rate R2 value was .417, and the partial eta squared value for Asian American 
graduate rate was .417. A partial eta squared value of .417, denotes that the strength of 
the association between the independent variables of institutional expenditures controlled 
for geographical regions and the dependent variable of Asian American graduation rates 
was very strong. 
This means that in Research Question 7, 41.7% of the variance in the dependent 
variable of Asian American graduation rates, 38.6% of the variance in the dependent 
variable of White American graduation rates, 37.5% of the variance in the dependent 
variable of African American graduation rates, 34.7% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 38.8% of the variance in the 
dependent variable of all students graduation rates could be attributed to institutional 
expenditures controlled for geographical regions. In this model for 1996 cohort (1996-
2002), the highest proportion of the variance in graduation rates that was explained was 
that of Asian Americans and the lowest was that of Hispanic/Latino Americans. 
The observed power is the probability of coming to a correct decision. In this 
study the observed power was greater than .999 (> 99.9%) for White American 
graduation rates, greater than .999 (> 99.9%) for Asian American graduation rates, 
greater than .999 (> 99.9%) for African American graduation rates, .999 (99.9%) for 
Hispanic/Latino graduation rates and greater than .999 (> 99.9%) for all students 
graduation rates (see Table 26 above). This suggested that there was a strong probability 
that the effects that actually existed of institutional expenditures controlled for 
geographical region had a chance of producing statistical significance in this study for 
White Americans, Asian Americans, Hispanic/Latino Americans, and all students 
graduation rates. 
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In this model in Research Question 7, the observed power was over 80% for all 
ethnic/racial group graduation rates. Hence, institutional expenditures controlled for 
geographical region had an influence on the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students. This 
conclusion was strongest at greater than 99.9% for White American graduation rates, 
Asian American graduation rates, African American graduation rates, and all students 
graduation rates. For Hispanic/Latino graduation rates it was 99.9%. This suggested that 
there was a strong probability that the effects that actually existed of institutional 
expenditures controlled for geographical region had a chance of producing statistical 
significance in this study for White Americans, Asian Americans, Hispanic/Latino 
Americans, and all students graduation rates. 
 
Table 27. Research Question 7, Parameter Estimates (1996-2002) (N = 127) 
DV IV B SE B t p 
WHITE Research 2.57E-005 4.49E-006 5.727 ≤.001*** 
ASIAN Instruction 
Research 
1.92E-005 
1.74E-005 
6.18E-006 
4.20E-006 
3.105 
4.148 
≤.002** 
≤.001*** 
AFAM Instruction 
Research 
Region 1 
2.08E-005 
1.75E-005 
.156 
6.79E-006 
4.61E-006 
.05 
3.066 
3.805 
3.306 
≤.003** 
≤.001*** 
≤.001*** 
LATINO Research 2.03E-005 4.73E-006 4.284 ≤.001*** 
ALL Research 2.47E-005 4.40E-006 5.607 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
REGION.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The unstandardized regression coefficient, the “B” value for the sample, is given 
in Table 27. For Research Question 7, regression coefficients specified that three 
independent variables, instruction, research, and geographical regions significantly 
contribute to the model for some or all the racial/ethnic groups (p ≤ .01), (see Table 27 
above). The unstandardized regression coefficients, the “B” values for the sample, are 
given in Table 27. For research expenditures the unstandardized coefficient (B) values for 
White American graduation rates was .0000257, Asian American graduation rates 
.0000174, African American graduation rates .0000175, Hispanic/Latino graduation rates 
.0000203 and all students graduation rates .0000247 (see Table 27 above). 
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This means that in practical terms the effect of the institutional expenditures on 
the different graduation rates was miniscule. For example, for Hispanic/Latino American 
graduation rates (LATINO), every additional dollar of research expenditures per student 
will “buy” an additional 2.03E-005 or .0000203 percentage point of graduation rate 
increase. 
In other words, for an institution with a student enrollment of 10,000, every 
additional $100,000 of research expenditures per student spent will “buy” an additional 
2.57 percentage points of graduation rate increase for White American students, 1.74 
percentage points of graduation rate increase for Asian American students, 1.75 
percentage points of graduation rate increase for African American students, 2.03 
percentage points of graduation rate increase for Hispanic/Latino American students, and 
2.47 percentage points of graduation rate increase for all students at a cost of $1 billion. 
The greatest effect of research expenditures was on White American graduation rates. For 
African Americans being enrolled in a public, research extensive or intensive institution 
in Region 1 had a positive influence on graduation rates. Instructional expenditures had a 
positive influence on the graduation rates of African American students. 
 
Table 28. Research Question 7, Tests of Between Subject Effects (1996-2002) 
IV DV df F p Partial Eta Squared Power 
Instruction ASIAN 
AFAM 
1 
1 
9.639 
9.403 
≤.002** 
≤.003** 
.077 
.076 
.686 
.672 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2002 
1 
1 
1 
1 
1 
32.796 
17.202 
14.481 
18.353 
31.442 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.222 
.130 
.112 
.138 
.215 
.999 
.935 
.880 
.950 
.998 
Region AFAM 3 6.092 ≤.001*** .137 .858 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In regard to specific institutional expenditures out of the eight, that had an effect 
on graduation rates of students of color and majority students controlling for geographical 
region, Table 28 gives the detailed statistically significant results (p ≤ .01). Regression 
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coefficients specified that instructional expenditures, research expenditures, and 
geographical regions significantly contribute to the model (p ≤ .01) (see Table 28 above). 
The p value of .01 signified that there was a probability of being wrong in 1 out of 
100 instances. There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates (p ≤ .001). That suggested that research expenditures from 
1996-2002, were statistically significant in influencing the graduation rates of students of 
color and majority students. The probability of being wrong in this conclusion was 
estimated by the model at no more than 1 in 1,000 instances. 
The observed power is the probability of coming to a correct conclusion on the 
results. The observed power for the conclusion that research expenditures influenced the 
graduation rates of White Americans was .999 (99.9%), for Asian Americans .935 
(93.5%), for African Americans .880 (88.0%), for Hispanic/Latino Americans .950 
(95.0%), for all students .998 (99.8%). This suggested that there was a strong probability 
that the effects that actually existed of research expenditures controlled for geographical 
region had a chance of producing statistical significance in this study for White 
Americans, Asian Americans, Hispanic/Latino Americans, and all students graduation 
rates. 
In this model in Research Question 7 of the influence of research expenditures 
controlled for geographical regions, the observed power was over 80% for all 
ethnic/racial group graduation rates. Hence, confidence could be placed in stating that 
research expenditures influenced the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students. Since the 
observed power was more than 80% research expenditures was a significant predictor of 
graduation rates (p ≤ .001). The conclusion that research expenditures influenced 
graduation rates was strongest for White American and all students graduate rates (99.9% 
and 99.8% respectively), Hispanic/Latino American graduation rates (95.0%), and Asian 
American graduation rates (93.5%). It was weakest for African American graduation 
rates (88.0%). 
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There was a positive relationship for instructional expenditures in this model 
controlled for geographical regions, for cohort 1996, (1996-2002), with African 
American and Asian American graduation rates (p ≤ .01). The probability of being wrong 
in this conclusion was estimated by the model at no more than 1 in 100 instances (see 
Table 28 above). 
However, the observed power for the conclusion that instructional expenditures 
influenced the graduation rates was fairly low. For Asian Americans it was .686 (68.6%) 
and for African Americans .672 (67.2%). Since the observed power was less than 80% a 
larger sample will be required in order to be more conclusive. 
The influence of geographical regions on graduation rates was significant for 
African Americans (p ≤ .001). This means that the probability of being wrong in this 
conclusion was estimated by the model at no more than 1 in 1000 instances. The 
observed power for the conclusion that geographical regions controlled for institutional 
expenditures, had an influence on graduation rates of African Americans was .858 
(85.8%). Since the observed power was more than 80% geographical regions were a 
significant predictor of graduation rates of African Americans (p ≤ .001). An examination 
of the regression output revealed that for African Americans, being enrolled in an 
institution in Region 1 accounted for 8.7% of the variation in their graduation rates. 
 All statistically significant influences on the graduation rates of students of color 
and of majority students were positive. Only the results that have an observed power of 
over 80% will be presented below. The results presented in Table 28 above indicate that 
during the period 1996-2002, at public, research extensive and intensive institutions when 
the geographical regions in which institutions are located are taken into consideration: 
1) For Asian Americans research expenditures accounted for 13.0% of the variation in 
their graduation rates. 
2) For White Americans, research expenditures accounted for 22.2% of the variation in 
their graduation rates. 
3) For African Americans research expenditures accounted for 11.2% of the variation and 
the geographical region in which a student was enrolled in accounted for 13.7% of the 
variation in their graduation rates. 
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4) For Hispanic/Latino Americans, research expenditures accounted for 13.8% of the 
variation in their graduation rates. 
5) For All students, research expenditures accounted for 21.5% of the variation in their 
graduation rates. 
Table 29 gives the mean graduation rate in public, research extensive and 
intensive institutions in the four geographical regions used in this study. Asian Americans 
had the highest graduation rates in Region 1 (North East, 60.12%) and Region 3 (South, 
54.74%). 
 
Table 29. Research Question 7, Descriptive Statistics & Graduation Rates, (1996-2002) 
DV Regions Name Mean GR SD N 
WHITE        1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
57.92% 
55.96% 
54.32% 
56.81% 
55.98% 
13.557% 
15.527% 
17.716% 
16.197% 
16.028% 
15 
38 
36 
38 
127 
ASIAN         1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
60.12% 
52.42% 
54.74% 
56.21% 
55.12% 
12.711% 
15.025% 
15.551% 
16.373% 
15.353% 
15 
38 
36 
38 
127 
AFAM         1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
52.61% 
37.36% 
47.49% 
44.13% 
44.06% 
14.909% 
14.720% 
18.289% 
14.195% 
16.310% 
15 
38 
36 
38 
127 
LATINO      1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
50.74% 
43.78% 
48.97% 
50.13% 
47.97% 
10.134% 
16.486% 
19.286% 
14.906% 
16.361% 
15 
38 
36 
38 
127 
ALL             1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
57.94% 
53.87% 
53.44% 
55.63% 
54.75% 
11.819% 
15.652% 
17.740% 
15.422% 
15.713% 
15 
38 
36 
38 
127 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
REGION.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 
White Americans had the highest graduation rates in Region 2 (Mid West, 
55.96%) and Region 4 (West, 56.81%). Hispanic/Latino Americans had the lowest 
graduation rates in Region 1 (North East, 50.74%). African Americans had the lowest 
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graduation rates in Region 2 (Mid West, 37.36%), Region 3 (South, 47.49%) and Region 
4 (West, 44.13%). For the 1996 six-year cohort, for African Americans the highest mean 
graduation rate (52.61%) was in Region 1 (North East) and the lowest (37.36%) was in 
Region 2 (Mid West). 
For Hispanic/Latinos the highest mean graduation rate (50.74%) was in Region 1 
(North East) and the lowest (43.78%) was in Region 2 (Mid West). For Asian Americans 
the highest mean graduation rate (60.12%) was in Region 1 (North East) and the lowest 
(52.42%) was in Region 2 (Mid West). For White Americans the highest mean 
graduation rate (57.92%) was in Region 1 (North East) and the lowest (54.32%) was in 
Region 3 (South). For all students the highest mean graduation rate (57.94%) was in 
Region 1 (North East) and the lowest (53.44%) was in Region 3 (South). 
For White Americans (57.92%), Asian Americans (60.12%), African Americans 
(52.61%), Hispanic/Latino Americans (50.74%), and all students (57.94%) their highest 
graduation rates were in Region 1. There was no one Region that had the lowest 
graduation rate for all students of color and majority students. Thus, the lowest 
graduation rates for White Americans was Region 3 (South, 54.32%), for Asian 
Americans, Region 2 (Mid West, 52.42%), for African Americans, Region 2 (Mid West, 
37.36%), for Hispanic/Latino Americans, Region 2 (Mid West, 43.78%), and for all 
students, Region 3 (South, 53.44%). 
Summary 
 In Research Question 7, instructional expenditures though statistically significant 
for Asian American and African American graduation rates (p ≤ .01), had observed 
power of less than 80%. Geographical regions positively influenced the graduation rates 
of African American students at public, research extensive and intensive institutions (p ≤ 
.001, observed power over 80%). Institutions in the Mid West (Region 2) had lower 
graduation rates for students of color compared with the other three Regions. White 
American students and all students graduation rates were less in the South (Region 3) 
compared to the other three regions. 
In Research Question 7, the model of institutional expenditures controlling for 
geographical regions, predicted that the graduation rates of White Americans, Asian 
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Americans, African Americans, Hispanic/Latino Americans, and all students at public, 
research extensive and intensive institutions were significantly, positively influenced by 
research expenditures  (p ≤ .001, observed power over 80%). 
Research Question 8 
 Research Question 8 dealt with the 1997 cohort with their six-year graduation 
period from 1997-2003. The 1997 cohort data set was different from the 1996 cohort data 
set in two main particulars: 1) the institutional expenditures for the categories were 
different, since it was the mean based on different years, and 2) the graduation rates for 
students of color and majority students were different. 
 For Research Question 8, the independent variables were instruction, (MIES), 
academic support (MASES), student services (MSSES), grants (MIGES), research 
(MRES), public service (MPSES), institutional support (MISES), plant operation and 
maintenance (MPOMES), and geographical region (REGION). The dependent variables 
were the six-year graduation rates for White Americans (WHITE), Asian Americans 
(ASIAN), African Americans (AFAM), Hispanic/Latino Americans (LATINO), and all 
students (ALL). 
For Research Question 8, multiple regression GLM multivariate results suggested 
that the model was statistically reliable in predicting graduation rates of students of color 
and majority students. Research Question 8: WHITE R2 = .391, R2adj = .333, F = 6.715, p 
≤ .001, ASIAN R2 = .342, R2adj = .279, F = 5.434, p ≤ .001, AFAM R2 = .337, R2adj = 
.273, F = 5.311, p ≤ .001, LATINO R2 = .323, R2adj = .258, F = 4.978, p ≤ .001, ALL R2 
= .379, R2adj = .320, F = 6.387, p ≤ .001, (see Table 30 below). 
The R2 statistic was the proportion of the variance in the dependent variable that 
could be explained by institutional expenditures controlled for geographical regions. In 
this study, from 1997-2003 the R2 value for White American graduation rate was .391, 
which suggested that 39.1% of the variation in graduation rates for White Americans in 
public, research extensive and intensive institutions could be explained by institutional 
expenditures controlled for geographical region. The R2 value for Asian American 
graduation rate was .342, which suggested that 34.2% of the variation in graduation rates 
for Asian Americans in public, research extensive and intensive institutions could be 
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explained by institutional expenditures controlled for geographical regions. The R2 value 
for African American graduation rate was .337, which suggested that 33.7% of the 
variation in graduation rates for African Americans in public, research extensive and 
intensive institutions could be explained by institutional expenditures controlled for 
geographical region. 
 
Table 30. Research Question 8, Model Summary 
DV R2 R2adj F df1 df2 p Partial Eta Squared Power 
WHITE .391 .333 6.715 11 115 ≤.001*** .391 >.999 
ASIAN .342 .279 5.434 11 115 ≤.001*** .342 0.999 
AFAM .337 .273 5.311 11 115 ≤.001*** .337 0.999 
LATINO .323 .258 4.978 11 115 ≤.001*** .323 0.999 
ALL .379 .320 6.387 11 115 ≤.001*** .379 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
REGION.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The R2 value for Hispanic/Latino American graduation rate was .323, which 
suggested that 32.3% of the variation in graduation rates for Hispanic/Latino Americans 
in public, research extensive and intensive institutions could be explained by institutional 
expenditures controlled for geographical region (see Table 30 above). The R2 value for all 
students graduation rate was .379, which suggested that 37.9% of the variation in 
graduation rates for all students in public, research extensive and intensive institutions 
could be explained by institutional expenditures controlled for geographical region. 
In other words, institutional expenditures controlled for region would explain 
37.9% of the variation in all students graduation rates (see Table 30 above). In deciding 
on whether there was a good fit, the R2adj took into account whether there were missing 
values in the model or if the model had left out important variables that should be in it. 
The R2 values and the R2adj values respectively for White American graduation rates was 
.391 and .333, Asian American graduation rates .342 and .279, for African American 
graduation rates .337 and .273, for Hispanic/Latino American graduation rates .323 and 
.258, and for all student graduation rates .379 and .320. That the value of the R2adj was 
close to the R2 suggested further that the model was a good fit (see Table 30 above). 
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F-tests were conducted on each standardized regression coefficient. In this study, 
the White American graduation rate had an F value of 6.715, which was statistically 
significant (p ≤ .001). The Asian American graduation rate had an F value of 5.434, 
which was statistically significant (p ≤ .001). The African American graduation rate had 
an F value of 5.311, which was statistically significant (p ≤ .001). The Hispanic/Latino 
American graduation rate had an F value of 4.978, which was statistically significant (p ≤ 
.001). The all students graduation rate had an F value of 6.387, which was statistically 
significant (p ≤ .001). This suggested that there was a probability of being wrong in no 
more than 1 out of 1,000 instances. 
The variance in the dependent variable attributed to the independent variable is 
provided by the partial eta squared statistic. In Research Question 8, the partial eta 
squared for the model was the same value as the value for the R2 statistic for the model. 
For example, African American graduation rate R2 value was .337, and the partial eta 
squared value for African American graduate rate was .337. 
A partial eta squared of .337 denotes that the strength of the association between 
the independent variables of institutional expenditures controlled for geographical 
regions and the dependent variable of African American graduation rates was very 
strong. This means that in Research Question 8, 33.7% of the variance in the dependent 
variable of African American graduation rates, 39.1% of the variance in the dependent 
variable of White American graduation rates, 34.2% of the variance in the dependent 
variable of Asian American graduation rates, 32.3% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 37.9% of the variance in the 
dependent variable of all students graduation rates could be attributed to institutional 
expenditures controlled for geographical regions. In this model for 1997 cohort (1997-
2003), the highest proportion of the variance in graduation rates explained was that of 
White Americans and the lowest was that of Hispanic/Latino Americans. 
The observed power is the probability of coming to a correct decision. In this 
study the observed power was greater than .999 (> 99.9%) for White American 
graduation rates, .999 (99.9%) for Asian American graduation rates, .999 (99.9%) for 
African American graduation rates, .999 (99.9%) for Hispanic/Latino graduation rates 
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and greater than .999 (> 99.9%) for all students graduation rates. This suggested that 
there was a strong probability that the effects that actually existed of institutional 
expenditures controlled for geographical region had a chance of producing statistical 
significance in this study for White Americans, Asian Americans, Hispanic/Latino 
Americans, and all students graduation rates. 
 In Research Question 8, the observed power was over 80% for all ethnic/racial 
group graduation rates. Hence, confidence could be placed in stating that institutional 
expenditures controlled for geographical region had an influence on the graduation rates 
of White Americans, Asian Americans, African Americans, Hispanic/Latino Americans, 
and all students. This conclusion was strongest for White American (< 99.9%) and all 
students (< 99.9%) graduation rates followed by African American (99.9%), Asian 
American (99.9%), and Hispanic/Latino American (99.9%) graduation rates. This 
suggested that there was a strong probability that the effects that actually existed of 
institutional expenditures controlled for geographical region had a chance of producing 
statistical significance in this study for White Americans, Asian Americans, 
Hispanic/Latino Americans, and all students graduation rates. 
 
Table 31. Parameter Estimates, Research Question 8, (1996-2002) (N = 127) 
DV IV B SE B t p 
WHITE Research 2.22E-005 4.11E-006 5.395 ≤.001*** 
ASIAN Research 1.47E-005 4.36E-006 3.362 ≤.001*** 
AFAM Instruction 
Research 
1.54E-005 
1.55E-005 
5.89E-006 
4.13E-006 
2.616 
3.762 
≤.010** 
≤.001*** 
LATINO Research 1.93E-005 4.48E-006 4.297 ≤.001*** 
ALL Research 2.12E-005 4.10E-006 5.163 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, 
REGION.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 ** p ≤ .01 *** p ≤ .001 
 
 The unstandardized regression coefficients, the “B” values for the sample are 
given in Table 31. For Research Question 8, regression coefficients specified that 
research significantly contribute to the model for all racial/ethnic groups (p ≤ .01). 
Instruction expenditures had a positive relationship only with the graduation rates of 
African Americans (see Table 31 above). 
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For research expenditures the unstandardized coefficient (B) values for White 
American graduation rates was .0000222, Asian American graduation rates .0000147, 
African American graduation rates .0000155, Hispanic/Latino graduation rates .0000193 
and all students graduation rates .0000212 (see Table 31 above). This means that in 
practical terms the effect of the institutional expenditures on the different graduation rates 
was miniscule. For example, for African American graduation rates (AFAM), every 
additional dollar of research expenditures per student will “buy” an additional 1.55E-005, 
or .0000155 percentage point of graduation rate increase. 
 
Table 32. Research Question 8, Tests of Between Subject Effects (1997-2003) 
IV DV df F p Partial Eta Squared Power 
Instruction AFAM 1 6.846 ≤.010** .056 .501 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2003 
1 
1 
1 
1 
1 
29.106 
11.305 
14.149 
18.466 
26.652 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.202 
.090 
.110 
.138 
.188 
.997 
.770 
.871 
.951 
.994 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In regard to specific institutional expenditures out of the eight, that had an effect 
on graduation rates of students of color and majority students controlling for geographical 
region, Table 32 gives the detailed statistically significant results (p ≤ .01). Regression 
coefficients specified that only instructional expenditures and research expenditures 
significantly contribute to the model (p ≤ .01) (see Table 32 above). The p value of .01 
signified that there was a probability of being wrong in 1 out of 100 instances. 
There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates (p ≤ .001). That suggested that research expenditures from 
1997-2003, were statistically significant in influencing the graduation rates of students of 
color and majority students. 
The probability of being wrong in this conclusion was estimated by the model at 
no more than 1 in 1,000 instances. The observed power is the probability of coming to a 
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correct conclusion on the results. The observed power for the conclusion that research 
expenditures influenced the graduation rates of White Americans was .997 (99.7%), for 
Asian Americans .770 (77.0%), for African Americans .871 (87.1%), for Hispanic/Latino 
Americans .951 (95.1%), for all students .994 (99.4%). 
In Research Question 8 where research expenditures were controlled for 
geographical regions, the observed power was over 80% for White American, African 
American, Hispanic/Latino American, and all students graduation rates. As in Research 
Questions 2, 4, and 6, it was less than 80% for Asian American graduation rates. Hence, 
confidence could be placed in stating that research expenditures influences the graduation 
rates of White Americans, African Americans, Hispanic/Latino Americans, and all 
students, but not for Asian American graduation rates. 
For the students of color and majority students graduation rates where the 
observed power was more than 80%, research expenditures was a significant predictor of 
graduation rates (p ≤ .001). The conclusion that research expenditures influenced 
graduation rates was strongest for White American and all students graduate rates (99.7% 
and 99.4% respectively), followed by Hispanic/Latino American graduation rates 
(95.1%), and African American graduation rates (87.1%). It was weakest for Asian 
American graduation rates (77.0%). Since research expenditures significantly influenced 
the graduation rates of Asian Americans in Research Questions 1, 3, 5, and 7, the missing 
financial data for some of the institutions in 2003 may have skewed the result. 
There was a positive relationship for instructional expenditures controlled for 
geographical regions in this model, with African American graduation rates (p ≤ .01). 
The probability of being wrong in this conclusion was estimated by the model at 1 in 100 
instances (see Table 32 above). However, the observed power for the conclusion that 
instructional expenditures influenced the graduation rates was fairly low. For African 
Americans it was .501 (50.1%). Since the observed power was less than 80%, a larger 
sample would be required to come to a more definite conclusion. 
In Research Question 8, the influence of geographical regions on graduation rates 
was not significant for students of color and majority students (p ≤ .001). This means that 
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the probability of being wrong in this conclusion was estimated by the model at no more 
than 1 in 1000 instances. 
 All statistically significant influences on the graduation rates of students of color 
and majority students were positive. Only the results that have an observed power of over 
80% would be taken into account below, hence for example, Asian American graduation 
rate partial eta squared values for research expenditures was omitted. The results 
presented in Table 32 indicate that during the period 1997-2003, at public, research 
extensive and intensive institutions when the geographical regions in which institutions 
were located were taken into consideration: 
1) For White Americans, research expenditures accounted for 20.2% of the variation in 
their graduation rates. 
3) For African Americans, research expenditures accounted for 11.0% of the variation in 
their graduation rates. 
4) For Hispanic/Latino Americans, research expenditures accounted for 13.8% of the 
variation in their graduation rates. 
5) For All students, research expenditures accounted for 18.8% of the variation in their 
graduation rates. 
Table 33 gives the mean graduation rate in public, research extensive and 
intensive institutions in the four geographical regions used in this study. White 
Americans had the highest graduation rates in Region 1 (North East, 59.97%) and Region 
2 (Mid West, 57.48%). Asian Americans had the highest graduation rates in Region 3 
(South, 56.23%) and Region 4 (West, 58.27%). Hispanic/Latino Americans had the 
lowest graduation rates in Region 1 (North East, 47.32%). African Americans had the 
lowest graduation rates in Region 2 (Mid West, 40.08%), Region 3 (South, 46.19%) and 
Region 4 (West, 45.89%). 
The highest graduation rates for White Americans, was Region 1 (North East, 
59.97%), for Asian Americans, Region 4 (West, 58.27%), for African Americans, Region 
1 (North East, 50.23%), for Hispanic/Latino Americans, Region 3 (South, 51.05%), and 
for all students, Region 1 (North East, 59.12%). The lowest graduation rates for White 
Americans, was Region 3 (South, 54.69%), for Asian Americans, Region 3 (South, 
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56.23%), for African Americans, Region 2 (Mid West, 40.08%), for Hispanic/Latino 
Americans, Region 2 (Mid West, 45.11%), and for all students, Region 3 (South, 
53.77%). 
 
Table 33. Research Question 8, Descriptive Statistics & Graduation Rates (1997-2003) 
DV Regions Name Mean GR SD N 
WHITE        1 
                     2 
                     3 
                     4 
                     Total 
North  East 
Mid West 
South 
West 
59.97% 
57.48% 
54.69% 
57.32% 
56.94% 
13.263% 
15.491% 
18.304% 
16.337% 
16.252% 
15 
38 
36 
38 
127 
ASIAN         1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
57.71% 
56.28% 
56.23% 
58.27% 
57.03% 
14.950% 
16.655% 
18.018% 
16.338% 
16.605% 
15 
38 
36 
38 
127 
AFAM          1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
50.23% 
40.08% 
46.19% 
45.89% 
44.75% 
14.073% 
15.521% 
17.048% 
14.416% 
15.673% 
15 
38 
36 
38 
127 
LATINO      1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
47.32% 
45.11% 
51.05% 
50.32% 
48.61% 
15.516% 
16.965% 
18.991% 
14.846% 
16.812% 
15 
38 
36 
38 
127 
ALL             1 
                     2 
                     3 
                     4 
                     Total 
North East 
Mid West 
South 
West 
59.12% 
55.33% 
53.77% 
56.39% 
55.65% 
12.267% 
15.760% 
18.205% 
15.893% 
16.079% 
15 
38 
36 
38 
127 
 
The Mid West did poorly compared to the other three Regions in graduation of 
African Americans and Hispanic/Latino American student groups. White American 
students and all students graduation rates were less in the South compared to the other 
three regions. 
A comparison of Research Questions 7 and 8 (1996 and 1997 cohorts) reveal that 
the lowest graduation rates for White Americans and all students was Region 3 (South) 
and the highest was Region 1 (North East). In comparing Research Questions 7 and 8 
(1996 and 1997 cohorts) for African Americans, the lowest graduation rates was Region 
2 (Mid West) and the highest was Region 1 (North East). In comparing Research 
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Questions 7 and 8 (1996 and 1997 cohorts) for Hispanic/Latino Americans, the lowest 
graduation rates was Region 2 (Mid West). 
Summary 
In Research Question 8, instructional expenditures though significant in 
influencing African American graduation rates (p ≤ .01), had an observed power of less 
than 80%. Geographical region for 1997 cohort (1997-2003), was not a significant 
predictor of graduation rates of students of color and majority students. In Research 
Question 8, the model of institutional expenditures controlling for geographical regions, 
predicted that the graduation rates of White Americans, African Americans, 
Hispanic/Latino Americans, and all students at public, research extensive and intensive 
institutions were significantly, positively influenced by research expenditures (p ≤ .001, 
observed power over 80%). 
External Environment – Degree of Urbanization 
 Research Questions 9 and 10 examined the variables of institutional expenditures, 
controlling for urbanization and the prediction of six-year graduation rates for students of 
color and majority students. Since both research questions sought similar information, 
they would be studied together. 
Research Question 9: Between Fall 1996 and August 31, 2002, what relationship 
did the degree of urbanization and the amount of money disbursed per student for 
instruction, academic support, student services, institutional grants, research, public 
service, institutional support, and plant operation and maintenance have on predicting 
the six-year graduation rates for students of color and majority students at public 
research extensive and intensive institutions? 
Research Question 10: Between Fall 1997 and August 31, 2003, what 
relationship did the degree of urbanization and the amount of money disbursed per 
student for instruction, academic support, student services, institutional grants, research, 
public service, institutional support, and plant operation and maintenance have on 
predicting the six-year graduation rates for students of color and majority students at 
public research extensive and intensive institutions? 
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Research Questions 9 and 10 were worded similarly in order to test the effect of 
the degree of urbanization on the 1996 cohort (Research Question 9) and on the 1997 
cohort (Research Question 10). The degree of urbanization was categorized by IPEDS 
into seven classifications. These were listed in Table 34. For Research Question 9, the 
multiple regression results suggested that the model was statistically reliable in predicting 
graduation rates of students of color and majority students. 
 
Table 34. Classification of Degree of Urbanization (IPEDS) 
Degree of Urbanization Categories Explanation 
1 Large City (250,000 or greater) 
2 Mid-size City (less than 250,000) 
3 Urban fringe of large city 
4 Urban fringe of mid-size city 
5 Large town (25,000 or greater) 
6 Small town (between 2,500 and 25,000) 
7 Rural 
 
Research Question 9: WHITE R2 = .550, R2adj = .494, F = 9.786, p ≤ .001, ASIAN 
R2 = .503, R2adj = .441, F = 8.107, p ≤ .001, AFAM R2 = .456, R2adj = .388, F = 6.706, p ≤ 
.001, LATINO R2 = .460, R2adj = .393, F = 6.823, p ≤ .001, ALL R2 = .545, R2adj = .488, 
F = 9.587, p ≤ .001, (see Table 35 below). 
 The R2 statistic was the proportion of the variance in the dependent variable that 
could be explained by institutional expenditures controlled for degree of urbanization. In 
this study, for the period 1996-2002 the R2 value for White American graduation rate was 
.550, which suggested that 55.0% of the variation in graduation rates for White 
Americans in public, research extensive and intensive institutions could be explained by 
institutional expenditures controlled for degree of urbanization. The R2 value for Asian 
American graduation rate was .503, which suggested that 50.3% of the variation in 
graduation rates for Asian Americans in public, research extensive and intensive 
institutions could be explained by institutional expenditures controlled for degree of 
urbanization. 
The R2 value for African American graduation rate was .456, which suggested 
that 45.6% of the variation in graduation rates for African Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures 
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controlled for degree of urbanization. The R2 value for Hispanic/Latino American 
graduation rate was .460, which suggested that 46.0% of the variation in graduation rates 
for Hispanic/Latino Americans in public, research extensive and intensive institutions 
could be explained by institutional expenditures controlled for degree of urbanization. 
The R2 value for all students graduation rate was .545, which suggested that 54.5% of the 
variation in graduation rates for all students in public, research extensive and intensive 
institutions could be explained by institutional expenditures controlled for degree of 
urbanization. 
 
Table 35. Research Question 9, Degree of Urbanization Model Summary 
DV R2 R2adj F df1 df2 p Power 
WHITE .550 .494 9.786 14 112 ≤.001*** >.999 
ASIAN .503 .441 8.107 14 112 ≤.001*** >.999 
AFAM .456 .388 6.706 14 112 ≤.001*** >.999 
LATINO .460 .393 6.823 14 112 ≤.001*** >.999 
ALL .545 .488 9.587 14 112 ≤.001*** >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, DEG 
OF URB.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
**p ≤ .01 ***p ≤ .001 
 
In other words, institutional expenditures controlled for degree of urbanization 
would explain 54.5% of the variation in all students graduation rates (see Table 35 
above). In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. The R2 values and the R2adj values respectively for White American 
graduation rates was .550 and .494, Asian American graduation rates .503 and .441, for 
African American graduation rates .456 and .388, for Hispanic/Latino American 
graduation rates .460 and .393, and for all student graduation rates .545 and .488. That 
the value of the R2adj was close to the R2 suggested further that the model was a good fit 
(see Table 35 above). F-tests were conducted on each standardized regression coefficient. 
In this study, the White American graduation rate had an F value of 9.786, which was 
significant (p ≤ .001). The Asian American graduation rate had an F value of 8.107, 
which was significant (p ≤ .001). 
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The African American graduation rate had an F value of 6.706, which was 
significant (p ≤ .001). The Hispanic/Latino American graduation rate had an F value of 
6.823, which was significant (p ≤ .001). The all students graduation rate had an F value 
of 9.587, which was significant (p ≤ .001) (see Table 35 above). This suggested that there 
was a probability of being wrong in no more than 1 out of 1,000 instances. 
The variance in the dependent variable attributed to the independent variable is 
provided by the partial eta squared statistic. In Research Question 9, the partial eta 
squared for the model was the same value as the value for the R2 statistic for the model. 
For example, Hispanic/Latino American graduation rate R2 value was .460, and the partial 
eta squared value for African American graduate rate was .460. 
A partial eta squared of .460 denotes that the strength of the association between 
the independent variables of institutional expenditures controlled for degree of 
urbanization and the dependent variable of Hispanic/Latino American graduation rates 
was very strong. This means that in Research Question 9, 46.0% of the variance in the 
dependent variable of Hispanic/Latino American graduation rates, 55.0% of the variance 
in the dependent variable of White American graduation rates, 50.3% of the variance in 
the dependent variable of Asian American graduation rates, 45.6% of the variance in the 
dependent variable of African American graduation rates, and 54.5% of the variance in 
the dependent variable of all students graduation rates could be attributed to institutional 
expenditures controlled for degree of urbanization. In this model for 1996 cohort (1996-
2002), the highest proportion of the variance in graduation rates explained was that of 
White Americans and the lowest was that of African Americans. 
The observed power is the probability of coming to a correct decision. In this 
study the observed power was greater than .999 (< 99.9%) for White American, Asian 
American, African American, Hispanic/Latino American, and all students graduation 
rates. This suggested that there was a strong probability that the effects that actually 
existed of institutional expenditures controlled for degree of urbanization, had a chance 
of producing statistical significance in this study for White Americans, Asian Americans, 
Hispanic/Latino Americans, and all students graduation rates. In Research Question 9, the 
observed power was over 80% for all ethnic/racial group graduation rates. Hence, 
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confidence could be placed in stating that institutional expenditures controlled for degree 
of urbanization affected graduation rates of White Americans, Asian Americans, African 
Americans, Hispanic/Latino Americans, and all students (see Table 35 above). 
 The unstandardized regression coefficients, the “B” values for the sample, are 
given in Table 36. Instruction expenditures positively affected the graduation rates of 
only African Americans (see Table 36 below). For research expenditures the 
unstandardized coefficient (B) values for White American graduation rates was .0000226, 
Asian American graduation rates .0000160, African American graduation rates .0000166, 
Hispanic/Latino graduation rates .0000189 and all students graduation rates .0000218 
(see Table 36 below). This means that in practical terms the effect of the institutional 
expenditures on the different graduation rates was miniscule. For example, for African 
American graduation rates (AFAM), every additional dollar of research expenditures per 
student will “buy” an additional 1.66E-005 or .0000166 percentage point of graduation 
rate increase. 
 
Table 36. Research Question 9, Parameter Estimates (1996-2002) (N = 127) 
DV IV B SE B t p 
WHITE Research 2.26E-005 3.79E-006 5.953 ≤.001*** 
ASIAN Instruction 
Grants 
Research 
1.61E-005 
4.79E-005 
1.60E-005 
5.62E-006 
1.75E-005 
3.79E-006 
2.859 
2.736 
4.202 
≤.005** 
≤.010** 
≤.001*** 
AFAM Instruction 
Grants 
Research 
1.79E-005 
5.12E-005 
1.66E-005  
6.25E-006 
1.94E-005 
3.82E-006 
2.858 
2.631 
3.914 
≤.005** 
≤.010** 
≤.001*** 
LATINO Research 1.89E-005 4.24E-006 4.461 ≤.001*** 
ALL Research 2.18E-005 3.74E-006 5.838 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, DEG 
OF URB.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
 In regard to specific institutional expenditures out of the eight, that had an effect 
on graduation rates of students of color and majority students controlling for degree of 
urbanization, Table 37 gives the detailed statistically significant results (p ≤ .01). 
Regression coefficients specified that instructional expenditures, research expenditures 
and institutional grant expenditures significantly contribute to the model (p ≤ .01) (see 
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Table 37 below). The p value of .01 signified that there was a probability of being wrong 
in 1 out of 100 instances. 
There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates (p ≤ .001). That suggested that research expenditures from 
1996-2002, were statistically significant in influencing the graduation rates of students of 
color and majority students. 
 
Table 37. Research Question 9, Tests of Between Subject Effects (1996-2002) 
IV DV df F p Partial Eta Squared Power 
Instruction ASIAN 
AFAM 
1 
1 
8.173 
8.166 
≤.005** 
≤.005** 
.068 
.068 
.595 
.595 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 2002 
1 
1 
1 
1 
1 
35.443 
17.659 
15.321 
19.899 
34.081 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.240 
.136 
.120 
.151 
.233 
.999 
.941 
.900 
.966 
.999 
Grants ASIAN 
AFAM 
1 
1 
7.487 
6.925 
≤.007** 
≤.010** 
.065 
.058 
.548 
.507 
Deg of Urb WHITE 
ASIAN 
AFAM 
LATINO 
ALL 
6 
6 
6 
6 
6 
7.782 
4.032 
6.172 
4.530 
7.529 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
≤.001*** 
.294 
.178 
.248 
.195 
.287 
.998 
.887 
.988 
.930 
.998 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
The probability of being wrong in this conclusion was estimated by the model at 
no more than 1 in 1,000 instances. The observed power is the probability of coming to a 
correct conclusion on the results. The observed power for the conclusion that research 
expenditures influenced the graduation rates of White Americans was .999 (99.9%), for 
Asian Americans .941 (94.1%), for African Americans .900 (90.0%), for Hispanic/Latino 
Americans .966 (96.6%), for all students .999 (99.9%). 
This suggested that there was a strong probability that the effects that actually 
existed of research expenditures controlled for degree of urbanization, had a chance of 
producing statistical significance in this study for White Americans, Asian Americans, 
African Americans, Hispanic/Latino Americans, and all students graduation rates. In 
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Research Question 9 the observed power of the influence of research expenditures 
controlled for degree of urbanization, was over 80% for White American, Asian 
American, African American, Hispanic/Latino American, and all students graduation 
rates. 
Hence, confidence could be placed in stating that research expenditures influences 
the graduation rates of White Americans, Asian Americans, African Americans, 
Hispanic/Latino Americans, and all students. The observed power for the students of 
color and majority students graduation rates for research expenditures was more than 
80%, and was a significant predictor of graduation rates (p ≤ .001). The conclusion that 
research expenditures influenced graduation rates was strongest for White American and 
all students graduate rates (both 99.9%), followed by Hispanic/Latino American 
graduation rates (96.6%) and Asian American graduation rates (94.1%), and weakest for 
African American graduation rates (90.0%). 
There was a positive relationship for instructional expenditures in this model 
controlled for degree of urbanization, with Asian American and African American 
graduation rates (p ≤ .01). The probability of being wrong in this conclusion was 
estimated by the model at 1 in 100 instances (see Table 37 above). However, the 
observed power for the conclusion that instructional expenditures influenced the 
graduation rates was fairly low. For Asian Americans it was .595 (59.5%) and for African 
Americans it was .595 (59.5%). Since the observed power was less than 80% a larger 
sample would be required in order to have definitive conclusions. 
In Research Question 9, the influence of degree of urbanization on graduation 
rates was significant for White American, Asian American, African American, 
Hispanic/Latino American, and all students graduation rates (p ≤ .001). This means that 
the probability of being wrong in this conclusion was estimated by the model at no more 
than 1 in 1000 instances. The observed power for the influence of degree of urbanization 
on the graduation rates of White American was .998 (99.8%), for Asian American .887 
(88.7%), for African American .988 (98.8%), for Hispanic/Latino American .930 (93.0%) 
and for all students .998 (99.8%). This suggested that there was a strong probability that 
the effects that actually existed of degree of urbanization controlled for institutional 
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expenditures, had a chance of producing statistical significance in this study for White 
Americans, Asian Americans, African Americans, Hispanic/Latino Americans, and all 
students graduation rates. 
For Research Question 9, regression coefficients specified that three independent 
variables—instruction, grants and research—significantly contributed to the model (p ≤ 
.01), (see Table 37 above). There was a positive relationship with instruction, grants and 
research expenditures and graduation rates of students of color and majority students at 
public, research extensive and intensive institutions. However, only institutional 
expenditures that had an observed power of over 80% would be detailed below. The 
results presented in Table 37 indicated that when the graduation rates of students of color 
and majority students were regressed on institutional expenditures controlled for degree 
of urbanization: 
1) For Asian Americans, research expenditures accounted for 13.6% and degree of 
urbanization accounted for 17.8% of the variation in their graduation rates. 
2) For White Americans, research expenditures accounted for 24.0% and degree of 
urbanization accounted for 29.4% of the variation in their graduation rates. 
3) For African Americans, research expenditures accounted for 12.0% and degree of 
urbanization accounted for 24.8% of the variation. 
4) For Hispanic/Latino Americans, research expenditures accounted for 15.1% and 
degree of urbanization accounted for 19.5% of the variation in their graduation rates.  
5) For All students, research expenditures accounted for 23.3% and degree of 
urbanization accounted for 28.7% of the variation in their graduation rates. 
Table 38 gives the mean graduation rate in public, research extensive and 
intensive institutions in the seven degrees of urbanization used in this study. Asian 
Americans had the highest graduation rates in Deg of Urb 1 (large city, over 250,000, 
51.45%), and Deg of Urb 3 (urban fringe of large city, 56.23%). 
White Americans had the highest graduation rates in Deg of Urb 2 (mid-size city, 
under 250,000, 59.77%), Deg of Urb 4 (urban fringe of mid-size city, 61.33%), Deg of 
Urb 5 (large town, over 25,000, 57.85%), Deg of Urb 6 (small town, under 25,000, 
58.45%) and Deg of Urb 7 (rural, under 2,500, 60.85%). African Americans had the 
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lowest graduation rates in Deg of Urb 1 (large city, over 250,000, 35.89%), Deg of Urb 2 
(mid-size city, under 250,000, 46.85%), Deg of Urb 3 (urban fringe of large city, 
48.34%), in Deg of Urb 5 (large town, over 25,000, 42.98%) and Deg of Urb 7 (rural, 
under 2,500, 43.35%). 
 
Table 38. Research Question 9, Descriptive Statistics & Graduation Rates. 
Degree of Urbanization Mean GR Std. Deviation N 
WHITE            1  large city 
                         2  mid-size city 
                         3  UF large city 
                         4  UF mid-size city 
                         5  large town 
                         6  small town 
                         7  rural 
                   Total 
47.21% 
59.77% 
57.13% 
61.33% 
57.85% 
58.45% 
60.85% 
55.98% 
16.194% 
15.723% 
18.915% 
08.773% 
10.191% 
11.119% 
03.182% 
16.028% 
35 
59 
11 
6 
10 
4 
2 
127 
ASIAN             1  large city 
                         2  mid-size city 
                         3  UF large city 
                         4  UF mid-size city 
                         5  large town 
                         6  small town 
                         7  rural 
                   Total 
51.45% 
56.72% 
62.63% 
58.73% 
53.18% 
44.33% 
51.30% 
55.12% 
15.414% 
15.231% 
17.647% 
06.891% 
16.503% 
11.743% 
09.758% 
15.353% 
35 
59 
11 
6 
10 
4 
2 
127 
AFAM             1  large city 
                         2  mid-size city 
                         3  UF large city 
                         4  UF mid-size city 
                         5  large town 
                         6  small town 
                         7  rural 
                   Total 
35.89% 
46.85% 
48.34% 
58.52% 
42.98% 
44.03% 
43.35% 
44.06% 
16.648% 
15.160% 
21.696% 
11.630% 
10.516% 
06.289% 
02.333% 
16.310% 
35 
59 
11 
6 
10 
4 
2 
127 
LATINO          1  large city 
                         2  mid-size city 
                         3  UF large city 
                         4  UF mid-size city 
                         5  large town 
                         6  small town 
                         7  rural 
                   Total 
40.67% 
51.86% 
50.75% 
51.63% 
47.65% 
41.53% 
49.40% 
47.97% 
16.999% 
15.319% 
20.156% 
05.053% 
16.490% 
13.515% 
03.818% 
16.361% 
35 
59 
11 
6 
10 
4 
2 
127 
ALL                 1  large city 
                         2  mid-size city 
                         3  UF large city 
                         4  UF mid-size city 
                         5  large town 
                         6  small town 
                         7  rural 
                   Total 
46.33% 
58.12% 
56.88% 
61.08% 
56.62% 
57.08% 
58.25% 
54.75% 
15.771% 
15.464% 
18.765% 
08.640% 
10.542% 
10.866% 
03.182% 
15.713% 
35 
59 
11 
6 
10 
4 
2 
127 
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Hispanic/Latino Americans had the lowest graduations rates in Deg of Urb 4 
(urban fringe of mid-size city, 51.63%) and Deg of Urb 6 (small town, under 25,000, 
41.53%). The highest graduation rates for White Americans was Deg of Urb 4 (urban 
fringe of mid size city, 61.33%) for Asian Americans Deg of Urb 3 (urban fringe of large 
city, 62.63%), for African Americans Deg of Urb 4 (urban fringe of mid-size city, 
58.52%), for Hispanic/Latino Americans Deg of Urb 2 (mid-size city, 51.86%), for all 
students Deg of Urb 4 (urban fringe of mid size city, 61.08%). The lowest graduation 
rates for White Americans was Deg of Urb 1 (large city, 47.21%) for Asian Americans 
Deg of Urb 6 (small town, 44.33%), for African Americans Deg of Urb 1 (large city, 
35.89%), for Hispanic/Latino Americans Deg of Urb 1 (large city, 40.67%), for all 
students Deg of Urb 1 (large city, 46.33%) (see Table 38 above). 
 
Table 39. Comparison of Research Questions 1 & 9 (RQ1 & RQ9) in terms of Influence 
of Research Expenditures on Graduation Rates (1996 – 2002) 
Variation in Graduation rates explained by (%)  
 
DV 
Research Expenditures (from 
Model RQ1) 
Research Expenditures controlled 
for Degrees of Urbanization (from 
Model RQ9) 
WHITE AMERICAN 20*** 24*** 
ASIAN AMERICAN 12*** 14*** 
AFRICAN AMERICAN 10*** 12*** 
HISPANIC/LATINO 14*** 15*** 
ALL STUDENTS 19*** 23*** 
Independent variables (IV) (for RQ1): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, 
MPOMES.  
Independent variables (IV) (for RQ9): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, 
MPOMES, DEG OF URB.  
Dependent variables (DV) (for RQ1 and RQ9): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
 Table 39 illustrated how expenditures on research influenced graduation rates. In 
Research Question 1, the influence of degree of urbanization was not taken into account 
in the model in predicting graduation rates of students of color and majority students. As 
shown above, expenditures on research had a positive relationship with graduation rates 
of all races/ethnicities. Table 39 also revealed that the effect of expenditures on research 
on White Americans was more pronounced when the influence of degree of urbanization 
was taken into account. 
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Summary 
In Research Question 9, instructional expenditures though significant in 
influencing Asian American and African American graduation rates (p ≤ .01), had an 
observed power of less than 80%. In Research Question 9, for the 1996 cohort (1996-
2002), the model of institutional expenditures controlling for degree of urbanization, 
predicted that the graduation rates of White Americans, Asian American, African 
Americans, Hispanic/Latino Americans, and all students at public, research extensive and 
intensive institutions were significantly, positively influenced by research expenditures  
(p ≤ .001, observed power over 80%). 
The highest graduation rates for White Americans, African Americans, 
Hispanic/Latino Americans, and all students were for those students enrolled in 
institutions located close to degrees of urbanization 2 and 4, mid-size city or urban fringe 
of mid-size city. The highest graduation rates for Asian Americans were for those 
students enrolled in institutions located close to degree of urbanization 3, urban fringe of 
large city. The lowest graduation rates for White Americans, African Americans, 
Hispanic/Latino Americans, and all students were for those students enrolled in 
institutions located close to degree of urbanization 1, large city. The lowest graduation 
rates for Asian Americans were for those students enrolled in institutions located close to 
degree of urbanization 6, small town. In Research Question 9, for the 1996 cohort (1996-
2002), the model of institutional expenditures controlling for degree of urbanization, 
predicted that the graduation rates of White Americans, Asian Americans, African 
Americans, Hispanic/Latino Americans, and all students at public, research extensive and 
intensive institutions were significantly, positively influenced by degree of urbanization 
(p ≤ .001, observed power over 80%). 
Research Question 10. 
 For Research Question 10, multiple regression results suggested that the model 
was statistically reliable in predicting graduation rates of students of color and majority 
students. Research Question 10: WHITE R2 = .540, R2adj = .482, F = 9.381, p ≤ .001, 
ASIAN R2 = .440, R2adj = .370, F = 6.293, p ≤ .001, AFAM R2 = .457, R2adj = .390, F = 
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6.745, p ≤ .001, LATINO R2 = .490, R2adj = .426, F = 7.689, p ≤ .001, ALL R2 = .540, 
R2adj = .482, F = 9.374, p ≤ .001 (see Table 40 below). 
The R2 statistic was the proportion of the variance in the dependent variable that 
could be explained by institutional expenditures controlled for degree of urbanization. In 
this study, from 1997-2003 the R2 value for White American graduation rate was .540, 
which suggested that 54.0% of the variation in graduation rates for White Americans in 
public, research extensive and intensive institutions could be explained by institutional 
expenditures controlled for degree of urbanization. 
 
Table 40. Research Question 10, Model Summary, (1997-2003) (N = 127) 
DV R2 R2adj F df1 df2 p Partial Eta Squared Power 
WHITE .540 .482 9.381 14 112 ≤.001*** .540 >.999 
ASIAN .440 .370 6.293 14 112 ≤.001*** .440 >.999 
AFAM .457 .390 6.745 14 112 ≤.001*** .457 >.999 
LATINO .490 .426 7.689 14 112 ≤.001*** .490 >.999 
ALL .540 .482 9.374 14 112 ≤.001*** .540 >.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, DEG 
OF URB.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
 ** p ≤ .01 *** p ≤ .001 
 
The R2 value for Asian American graduation rate was .440, which suggested that 
44.0% of the variation in graduation rates for Asian Americans in public, research 
extensive and intensive institutions could be explained by institutional expenditures 
controlled for degree of urbanization. The R2 value for African American graduation rate 
was .457, which suggested that 45.7% of the variation in graduation rates for African 
Americans in public, research extensive and intensive institutions could be explained by 
institutional expenditures controlled for degree of urbanization. 
The R2 value for Hispanic/Latino American graduation rate was .490, which 
suggested that 49.0% of the variation in graduation rates for Hispanic/Latino Americans 
in public, research extensive and intensive institutions could be explained by institutional 
expenditures controlled for degree of urbanization. The R2 value for all students 
graduation rate was .540, which suggested that 54.0% of the variation in graduation rates 
for all students in public, research extensive and intensive institutions could be explained 
by institutional expenditures controlled for degree of urbanization. 
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In other words, institutional expenditures controlled for degree of urbanization 
would explain 54.0% of the variation in all students graduation rates (see Table 40 
above). In deciding on whether there was a good fit, the R2adj took into account whether 
there were missing values in the model or if the model had left out important variables 
that should be in it. 
The R2 value and the R2adj value respectively for White American graduation rates 
were .540 and .482, Asian American graduation rates .440 and .370, for African 
American graduation rates .457 and .390, for Hispanic/Latino American graduation rates 
.490 and .426, and for all students graduation rates .540 and .482. That the value of the 
R2adj was close to the R2 suggested further that the model was a good fit (see Table 40 
above). 
F-tests were conducted on each standardized regression coefficient. In this study, 
the White American graduation rate had an F value of 9.381, which was significant (p ≤ 
.001). The Asian American graduation rate had an F value of 6.293, which was 
significant (p ≤ .001). The African American graduation rate had an F value of 6.745, 
which was significant (p ≤ .001). The Hispanic/Latino American graduation rate had an F 
value of 7.689, which was significant (p ≤ .001). The all students graduation rate had an 
F value of 9.374, which was significant (p ≤ .001) (see Table 40 above). This suggested 
that there was a probability of being wrong in no more than 1 out of 1,000 instances. 
The variance in the dependent variable attributed to the independent variable is 
provided by the partial eta squared statistic. In Research Question 10, the partial eta 
squared for the model was the same value as the value for the R2 statistic for the model. 
For example, Asian American graduation rate R2 value was .440, and the partial eta 
squared value for Asian American graduate rate was .440. 
A partial eta squared of .440 denotes that the strength of the association between 
the independent variables of institutional expenditures controlled for degree of 
urbanization and the dependent variable of Asian American graduation rates was very 
strong. This means that in Research Question 10, 44.0% of the variance in the dependent 
variable of Asian American graduation rates, 54.0% of the variance in the dependent 
variable of White American graduation rates, 45.7% of the variance in the dependent 
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variable of African American graduation rates, 49.0% of the variance in the dependent 
variable of Hispanic/Latino American graduation rates, and 54.0% of the variance in the 
dependent variable of all students graduation rates could be attributed to the effect of 
institutional expenditures controlled for degree of urbanization. In this model for 1997 
cohort (1997-2003), the highest proportion of the variance in graduation rates explained 
was that of White Americans and the lowest was that of Asian Americans. 
The observed power is the probability of coming to a correct decision. In 
Research Question 10, the partial eta squared for the model was the same value as the 
value for the R2 statistic for the model. For example, for all students graduation rate, R2 
value was .540, and the partial eta squared value for all students graduation rate was also 
.540. A partial eta squared value of .540 demonstrated that the strength of the association 
between the independent variables of institutional expenditures controlled for degree of 
urbanization and the dependent variable of all student graduation rates was strong. 
In this study, the observed power was greater than .999 (> 99.9%) for White 
American, Asian American, African American, Hispanic/Latino, and all students 
graduation rates. This suggested that there was a strong probability that the effects that 
actually existed of institutional expenditures controlled for degree of urbanization had a 
chance of producing statistical significance in this study for White Americans, Asian 
Americans, Hispanic/Latino Americans, and all students graduation rates. 
 In Research Question 10, the observed power was over 80% for all ethnic/racial 
group graduation rates. Hence, confidence could be placed in stating that institutional 
expenditures controlled for degree of urbanization had an influence on the graduation 
rates of White Americans, Asian Americans, African Americans, Hispanic/Latino 
Americans, and all students. The unstandardized regression coefficients, the “B” values 
for the sample are given in Table 41. 
 For Research Question 10, regression coefficients specified that research 
expenditures significantly contribute to the model for all racial/ethnic groups (p ≤ .01). 
Public service expenditures negatively affected the graduation rates of African Americans 
(see Table 41 below). For research expenditures the unstandardized coefficient (B) values 
for White American graduation rates was .0000196, Asian American graduation rates 
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.0000132, African American graduation rates .0000148, Hispanic/Latino graduation rates 
.0000188 and all students graduation rates .0000191 (see Table 41 below). 
 
Table 41. Research Question 10, Parameter Estimates (1997-2003) 
DV IV B SE B t p 
WHITE Research 1.96E-005 3.62E-006 5.430 ≤.001*** 
ASIAN Research 1.32E-005 4.07E-006 3.249 ≤.002** 
AFAM Research 
Pub Serv 
1.48E-005 
-1.5E-005 
3.79E-006 
5.59E-006 
3.917 
-2.686 
≤.001*** 
≤.008** 
LATINO Research 1.88E-005 3.94E-006 4.783 ≤.001*** 
ALL Research 1.91E-005 3.58E-006 5.345 ≤.001*** 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES, DEG 
OF URB.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
This means that in practical terms the effect of the institutional expenditures on 
the different graduation rates was miniscule. For example, for Hispanic/Latino American 
graduation rates (LATINO), every additional dollar of research expenditures per student 
will “buy” an additional 1.88E-005, or .0000188 percentage point of graduation rate 
increase. 
 In regard to specific institutional expenditures out of the eight, that had an effect 
on graduation rates of students of color and majority students controlling for geographical 
region, Table 42 gives the detailed statistically significant results (p ≤ .01). Regression 
coefficients specified that only instructional expenditures and research expenditures 
significantly contribute to the model (p ≤ .01) (see Table 42 below). The p value of .01 
signified that there was a probability of being wrong in 1 out of 100 instances. 
 There was a positive relationship for expenditures for research with White 
American, Asian American, African American, Hispanic/Latino American, and all 
students graduation rates (p ≤ .001). That suggested that research expenditures were 
statistically significant in influencing the graduation rates of students of color and 
majority students of the 1997 cohort (1997-2003). The probability of being wrong in this 
conclusion was estimated by the model at no more than 1 in 1,000 instances. 
The observed power is the probability of coming to a correct conclusion on the 
results. The observed power for the conclusion that research expenditures influenced the 
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graduation rates of White Americans was .997 (99.7%), for Asian Americans .734 
(73.4%), for African Americans .900 (90.0%), for Hispanic/Latino Americans .984 
(98.4%), for all students .996 (99.6%). This suggested that there was a strong probability 
that the effects that actually existed of research expenditures controlled for degree of 
urbanization had a chance of producing statistical significance in this study for White 
Americans, African Americans, Hispanic/Latino Americans, and all students graduation 
rates. 
 
Table 42. Tests of Between Subject Effects, Research Question 10 (1997-2003) 
IV DV df F p Partial Eta Squared Power 
Research WHITE 
ASIAN 
AFAM 
LATINO 
ALL 
1 
1 
1 
1 
1 
29.488 
10.556 
15.345 
22.878 
28.567 
≤.001*** 
≤.002** 
≤.001*** 
≤.001*** 
.001*** 
.208 
.086 
.121 
.170 
.203 
.997 
.734 
.900 
.984 
.996 
Pub.Service AFAM 1 7.217 .008** .061 .528 
Deg of Urb WHITE 
ASIAN 
AFAM 
LATINO 
ALL 
6 
6 
6 
6 
6 
7.663 
3.372 
5.553 
6.283 
7.853 
.001*** 
.004** 
.001*** 
.001*** 
.001*** 
.291 
.153 
.229 
.252 
.296 
.998 
.797 
.976 
.990 
.999 
Independent variables (IV): MIES, MASES, MSSES, MIGES, MRES, MPSES, MISES, MPOMES.  
Dependent variables (DV): ASIAN, AFAM, LATINO, WHITE, ALL 
** p ≤ .01 *** p ≤ .001 
 
In this model in Research Question 10 of the influence of research expenditures 
controlled for degree of urbanization, the observed power was over 80% for White 
American, African American, Hispanic/Latino American, and all students graduation 
rates. It was less than 80% for Asian American graduation rates. Hence, confidence could 
be placed in stating that research expenditures influences the graduation rates of White 
Americans, African Americans, Hispanic/Latino Americans, and all students, but not for 
Asian American graduation rates. 
For the students of color and majority students graduation rates where the 
observed power was more than 80%, research expenditures was a significant predictor of 
graduation rates (p ≤ .001). The conclusion that research expenditures influences 
graduation rates was strongest for White American and all students graduate rates (99.7% 
and 99.6% respectively), followed by Hispanic/Latino American graduation rates 
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(98.4%), and African American graduation rates (90.0%). It was weakest for Asian 
American graduation rates (73.4%). There was a negative relationship for public service 
expenditures in this model controlled for degree of urbanization, with African American 
graduation rates (p ≤ .01). The probability of being wrong in this conclusion was 
estimated by the model at 1 in 100 instances (see Table 42 above). 
However, the observed power for the conclusion that public service expenditures 
influenced the graduation rates of African American students was low at .528 (52.8%). 
Since the observed power was less than 80%, a bigger sample would be required in order 
to come to a more definite conclusion. In Research Question 10, the influence of degree 
of urbanization on graduation rates was significant for White American, African 
American, Hispanic/Latino American, and all students graduation rates (p ≤ .001). This 
means that the probability of being wrong in this conclusion was estimated by the model 
at no more than 1 in 1000 instances. The influence of degree of urbanization on 
graduation rates of Asian Americans was estimated by the model (p ≤ .01). This means 
that the probability of being wrong in this conclusion was estimated by the model at 1 in 
100 instances. 
The observed power for the influence of degree of urbanization on the graduation 
rates of White Americans was .998 (99.8%), for Asian Americans .797 (79.7%), for 
African Americans .976 (97.6%), for Hispanic/Latino Americans .990 (99.0%), and for 
all students .999 (99.9%). This suggested that there was a strong probability that the 
effects that actually existed of degree of urbanization controlled for institutional 
expenditures, had a chance of producing statistical significance in this study for White 
Americans, African Americans, Hispanic/Latino Americans, and all students graduation 
rates. 
For Research Question 10, regression coefficients specified that two independent 
variables—research and public service—significantly contributed to the model for some 
or all the racial/ethnic groups (p ≤ .01), (see Table 42 above). There was a positive 
relationship between research expenditures and graduation rates of students of color and 
majority students in public, research extensive and intensive institutions. There was a 
negative relationship between public service and graduation rates of African Americans 
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at public, research extensive and intensive institutions. However, only institutional 
expenditures that had an observed power of over 80% would be presented below; hence, 
for example, Asian American graduation rate partial eta squared values for research 
expenditures was omitted. The results presented in Table 42 indicated that when the 
graduation rates of students of color and majority students were regressed on institutional 
expenditures controlled for degree of urbanization: 
1) For White Americans, research expenditures accounted for 20.8% and degree of 
urbanization 29.1% of the variation in their graduation rates. 
2) For African Americans, research expenditures accounted for 12.1% and degree of 
urbanization 22.9% of the variation in their graduation rates. Public service was 
negatively related to African American graduation rates and accounted for 6.1% of their 
variation in graduation rates. 
3) For Hispanic/Latino Americans, research expenditures accounted for 17.0% and 
degree of urbanization 25.2% of the variation in their graduation rates. 
4) For All students, research expenditures accounted for 20.3% and degree of 
urbanization 29.6% of the variation in their graduation rates. 
Table 43 gives the mean graduation rate in public, research extensive and 
intensive institutions in the seven degrees of urbanization used in this study. Asian 
Americans had the highest graduation rates in Deg of Urb 1 (large city, over 250,000, 
52.08%), Deg of Urb 3 (urban fringe of large city, 61.37%), Deg of Urb 4 (urban fringe 
of mid-size city, 63.12%) and Deg of Urb 7 (rural, under 2,500, 65.45%). White 
Americans had the highest graduation rates in Deg of Urb 2 (mid-size city, under 
250,000, 60.53%), Deg of Urb 5 (large town, over 25,000, 59.55%), and Deg of Urb 6 
(small town, under 25,000, 59.65%). 
African Americans had the lowest graduation rates in Deg of Urb 1 (large city, 
over 250,000, 36.92%), Deg of Urb 2 (mid-size city, under 250,000, 47.82%), Deg of 
Urb 3 (urban fringe of large city, 47.85%), in Deg of Urb 4 (urban fringe of mid-size city, 
53.55%) in Deg of Urb 5 (large town, over 25,000, 44.92%), in Deg of Urb 6 (small 
town, under 25,000, 43.55%) and Deg of Urb 7 (rural, under 2,500, 49.45%). The highest 
graduation rates for White Americans was Deg of Urb 7 (rural, 63.90%) for Asian 
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Americans Deg of Urb 7 (rural, 65.45%), for African Americans Deg of Urb 4 (urban 
fringe of mid-size city, 53.55%), for Hispanic/Latino Americans Deg of Urb 4 (urban 
fringe of mid-size city, 56.08%), for all students Deg of Urb 4 (urban fringe of mid size 
city, 61.78%). 
 
Table 43. Research Question 10, Descriptive Statistics & Graduation Rates. 
Degree of Urbanization Mean GR Std. Deviation N 
WHITE            1   large city 
                         2   mid-size city 
                         3   UF large city 
                         4   UF mid-size city 
                         5   large town 
                         6   small town 
                         7   rural 
                   Total 
48.08% 
60.53% 
58.05% 
62.72% 
59.55% 
59.65% 
63.90% 
56.94% 
16.377% 
16.338% 
18.580% 
08.098% 
09.170% 
08.211% 
04.950% 
16.252% 
35 
59 
11 
6 
10 
4 
2 
127 
ASIAN             1   large city 
                         2   mid-size city 
                         3   UF large city 
                         4   UF mid-size city 
                         5   large town 
                         6   small town 
                         7   rural 
                   Total 
52.08% 
59.25% 
61.37% 
63.12% 
54.25% 
49.20% 
65.45% 
57.03% 
15.511% 
17.104% 
15.041% 
13.082% 
14.060% 
29.007% 
11.384% 
16.605% 
35 
59 
11 
6 
10 
4 
2 
127 
AFAM             1   large city 
                         2   mid-size city 
                         3   UF large city 
                         4   UF mid-size city 
                         5   large town 
                         6   small town 
                         7   rural 
                   Total 
36.92% 
47.82% 
47.85% 
53.55% 
44.92% 
43.55% 
49.45% 
44.75% 
16.154% 
15.585% 
16.660% 
11.289% 
08.075% 
14.086% 
08.556% 
15.673% 
35 
59 
11 
6 
10 
4 
2 
127 
LATINO          1   large city 
                         2   mid-size city 
                         3   UF large city 
                         4   UF mid-size city 
                         5   large town 
                         6   small town 
                         7   rural 
                   Total 
40.06% 
51.42% 
54.09% 
56.08% 
52.81% 
43.78% 
51.45% 
48.61% 
16.201% 
16.737% 
20.589% 
13.401% 
05.737% 
17.214% 
12.092% 
16.812% 
35 
59 
11 
6 
10 
4 
2 
127 
ALL                 1   large city 
                         2   mid-size city 
                         3   UF large city 
                         4   UF mid-size city 
                         5   large town 
                         6   small town 
                         7   rural 
                   Total 
46.74% 
59.06% 
58.25% 
61.78% 
58.10% 
58.35% 
60.75% 
55.65% 
16.276% 
16.093% 
17.934% 
08.417% 
09.510% 
08.855% 
04.596% 
16.079% 
35 
59 
11 
6 
10 
4 
2 
127 
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The lowest graduation rates for White Americans was Deg of Urb 1 (large city, 
48.08%) for Asian Americans Deg of Urb 6 (small town, 49.20%), for African 
Americans Deg of Urb 1 (large city, 36.92%), for Hispanic/Latino Americans Deg of Urb 
1 (large city, 40.06%), for all students Deg of Urb 1 (large city, 46.74%). The highest 
graduation rates for African Americans, Hispanic/Latino Americans and all students were 
for those students enrolled in institutions located close to degrees of urbanization 4, urban 
fringe of mid-size city. For both White Americans and Asian Americans, the highest 
graduation rates for were for those students enrolled in institutions located close to degree 
of urbanization 7, rural. 
Compared to Research Question 9, the highest White American graduation rates 
shifted from Deg of Urb 4 (urban fringe of mid-size city) to Deg of Urb 7 (rural) in 
Research Question 10. The highest Asian American graduation rates also shifted from 
Deg of Urb 3 (urban fringe of large city) to Deg of Urb 7 (rural). The increasing rurality 
appears to help with increasing graduation rates of Asian American and White American 
students (see Table 44 below). Between the two cohorts, the highest graduation rates for 
African Americans, Hispanic/Latino Americans and all students remained constant at 
urban fringe of mid-size city. 
The lowest graduation rates for White Americans, African Americans, 
Hispanic/Latino Americans and all students were for those students enrolled in 
institutions located close to degree of urbanization 1, large city. The lowest graduation 
rates for Asian Americans were for those students enrolled in institutions located close to 
degree of urbanization 6, small town. In comparing Research Question 9 with 10, the 
lowest graduation rates for White Americans, African Americans, Hispanic/Latino 
Americans and all students continued to be for those students enrolled in institutions 
located close to degree of urbanization 1, large city. The lowest graduation rates for 
Asian Americans for the two cohorts continued to be for those students enrolled in 
institutions located close to degree of urbanization 6, small town. There is thus, some 
element of predictability here. 
Table 44 gives a comparison of Research Questions 9 and 10 for degree of 
urbanization and the overall mean graduation rates had increased for the 1997 cohort 
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(1997-2003) compared to the 1996 cohort (1996-2002) for White Americans from 
55.98% to 56.94%, Asian Americans from 55.12% to 57.03, African Americans from 
44.06% to 44.75%, Hispanic/Latino Americans from 47.97% to 48.61%, and all students 
from 54.75% to 55.65%. 
 
Table 44. Comparison of GR for Research Questions 9 & 10, Degree of Urbanization. 
Degree of Urbanization Mean GR 1996 Mean GR 1997 Diff N 
WHITE      1   large city 
                   2   mid-size city 
                   3   UF large city 
                   4   UF mid-size city 
                   5   large town 
                   6   small town 
                   7   rural 
                   Total 
47.21% 
59.77% 
57.13% 
61.33% 
57.85% 
58.45% 
60.85% 
55.98% 
48.08% 
60.53% 
58.05% 
62.72% 
59.55% 
59.65% 
63.90% 
56.94% 
.87% 
.76% 
.92% 
1.39% 
.70% 
1.20% 
3.05% 
.96% 
35 
59 
11 
6 
10 
4 
2 
127 
ASIAN       1   large city 
                   2   mid-size city 
                   3   UF large city 
                   4   UF mid-size city 
                   5   large town 
                   6   small town 
                   7   rural 
                   Total 
51.45% 
56.72% 
62.63% 
58.73% 
53.18% 
44.33% 
51.30% 
55.12% 
52.08% 
59.25% 
61.37% 
63.12% 
54.25% 
49.20% 
65.45% 
57.03% 
.63% 
2.53% 
-.74% 
4.39% 
1.07% 
4.84% 
14.15% 
1.91% 
35 
59 
11 
6 
10 
4 
2 
127 
AFAM       1   large city 
                   2   mid-size city 
                   3   UF large city 
                   4   UF mid-size city 
                   5   large town 
                   6   small town 
                   7   rural 
                   Total 
35.89% 
46.85% 
48.34% 
58.52% 
42.98% 
44.03% 
43.35% 
44.06% 
36.92% 
47.82% 
47.85% 
53.55% 
44.92% 
43.55% 
49.45% 
44.75% 
1.03% 
.97% 
-.49% 
-4.97% 
1.94% 
-.48% 
6.10% 
.69% 
35 
59 
11 
6 
10 
4 
2 
127 
LATINO    1   large city 
                   2   mid-size city 
                   3   UF large city 
                   4   UF mid-size city 
                   5   large town 
                   6   small town 
                   7   rural 
                   Total 
40.67% 
51.86% 
50.75% 
51.63% 
47.65% 
41.53% 
49.40% 
47.97% 
40.06% 
51.42% 
54.09% 
56.08% 
52.81% 
43.78% 
51.45% 
48.61% 
-.61% 
-.44% 
3.33% 
4.45% 
5.16% 
2.25% 
2.05% 
.64% 
35 
59 
11 
6 
10 
4 
2 
127 
ALL           1   large city 
                   2   mid-size city 
                   3   UF large city 
                   4   UF mid-size city 
                   5   large town 
                   6   small town 
                   7   rural 
                   Total 
46.33% 
58.12% 
56.88% 
61.08% 
56.62% 
57.08% 
58.25% 
54.75% 
46.74% 
59.06% 
58.25% 
61.78% 
58.10% 
58.35% 
60.75% 
55.65% 
.41% 
.94% 
1.37% 
.70% 
1.48% 
1.27% 
2.50% 
.90% 
35 
59 
11 
6 
10 
4 
2 
127 
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During the period of the two six-year cohorts, the biggest overall increase in 
graduation rates was for Asian Americans (1.91%) and the smallest overall increase in 
graduation rates was for Hispanic/Latino Americans (.64%). The graduation rates of 
White Americans and all students had increased over all seven degrees of urbanization. 
However, the graduation rates of Asian Americans were reduced in Deg of Urb 3 (urban 
fringe of large city). 
The graduation rates of African Americans were reduced in Deg of Urb 3 (urban 
fringe of large city), Deg of Urb 4 (urban fringe of mid-size city) and Deg of Urb 6 (small 
town). The graduation rates of Hispanic/Latino Americans were reduced in Deg of Urb 1 
(large city) and Deg of Urb 2 (mid-size city). The largest increase in graduation rates 
from 1996 cohort to 1997 cohort was for Asian Americans in Deg of Urb 7 (rural, 
14.15%), which had only two institutions in this data set. 
The largest reduction in graduation rates was for African Americans in Deg of 
Urb 4 (urban fringe of mid-size city, 4.97%), which had six institutions in this data set. 
Asian American graduation rates also increased substantially in Deg of Urb 4 (urban 
fringe of mid-size city, 4.39%, with six institutions), Deg of Urb 6 (small town, 4.87% 
with four institutions), and Deg of Urb 2 (mid-size city, 2.53%, with 59 institutions). 
African American graduation rates increased in Deg of Urb 7 (rural, 6.10%). 
Hispanic/Latino American graduation rates increased in Deg of Urb 5 (large town, 
5.16%, with ten institutions), Deg of Urb, 4, (urban fringe of mid-size city, 4.45%), Deg 
of Urb 3, (urban fringe of large city, 3.33%, with 11 institutions), Deg of Urb 6, (small 
town, 2.25%, four institutions), and Deg of Urb 7, (rural, 2.05%, with two 
institutions).White American graduation rates increased in Deg of Urb 7 (rural, 3.05%, 
with two institutions). 
For both the 1996 and 1997 cohorts, Deg of Urb 6 (small town), with four 
institutions, had the lowest graduation rate means for Asian Americans (49.20% and 
44.33%, respectively, see Table 44 above). For the 1996 cohort, the lowest graduation 
rate among students of color and majority students for Deg of Urb 4 (urban fringe of mid-
size city), with six institutions, was the Hispanic/Latino American graduation rate 
(51.63%). However, for the 1997 cohort, Deg of Urb 4 had the highest graduation rate for 
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Hispanic/Latino Americans (56.08%) among its seven degrees of urbanization. One of 
the reasons for the fluctuations is the small number of institutions in each category. 
 
Table 45. Comparison of Standard Deviations of GRs for Research Questions 9 & 10. 
Degree of Urbanization SD, 1996 SD, 1997 Diff N 
WHITE         1   large city 
                      2   mid-size city 
                      3   UF large city 
                      4   UF mid-size city 
                      5   large town 
                      6   small town 
                      7   rural 
                   Total 
16.194% 
15.723% 
18.915% 
08.773% 
10.191% 
11.119% 
03.182% 
16.028% 
16.377% 
16.338% 
18.580% 
08.098% 
09.170% 
08.211% 
04.950% 
16.252% 
.163% 
.615% 
-.335% 
-.675% 
-1.021% 
-2.908% 
1.768% 
.224% 
35 
59 
11 
6 
10 
4 
2 
127 
ASIAN          1   large city 
                      2   mid-size city 
                      3   UF large city 
                      4   UF mid-size city 
                      5   large town 
                      6   small town 
                      7   rural 
                   Total 
15.414% 
15.231% 
17.647% 
06.891% 
16.503% 
11.743% 
9.758% 
15.353% 
15.511% 
17.104% 
15.041% 
13.082% 
14.060% 
29.007% 
11.384% 
16.605% 
.097% 
1.873% 
-.2.606% 
6.191% 
-.2.443% 
17.264% 
1.626% 
1.252% 
35 
59 
11 
6 
10 
4 
2 
127 
AFAM          1   large city 
                      2   mid-size city 
                      3   UF large city 
                      4   UF mid-size city 
                      5   large town 
                      6   small town 
                      7   rural 
                   Total 
16.648% 
15.160% 
21.696% 
11.630% 
10.516% 
6.289% 
2.333% 
16.310% 
16.154% 
15.585% 
16.660% 
11.289% 
8.075% 
14.086% 
8.556% 
15.673% 
-.494% 
.425% 
-5.036% 
-.341% 
-2.441% 
7.797% 
6.223% 
-.637% 
35 
59 
11 
6 
10 
4 
2 
127 
LATINO       1   large city 
                      2   mid-size city 
                      3   UF large city 
                      4   UF mid-size city 
                      5   large town 
                      6   small town 
                      7   rural 
                   Total 
16.999% 
15.319% 
20.156% 
5.053% 
16.490% 
13.515% 
3.818% 
16.361% 
16.201% 
16.737% 
20.589% 
13.401% 
5.737% 
17.214% 
12.092% 
16.812% 
-.798% 
1.418% 
.433% 
8.348% 
-10.753% 
3.699% 
8.274% 
.451% 
35 
59 
11 
6 
10 
4 
2 
127 
ALL              1   large city 
                      2   mid-size city 
                      3   UF large city 
                      4   UF mid-size city 
                      5   large town 
                      6   small town 
                      7   rural 
                   Total 
15.771% 
15.464% 
18.765% 
8.640% 
10.542% 
10.866% 
3.182% 
15.713% 
16.276% 
16.093% 
17.934% 
8.417% 
9.510% 
8.855% 
4.596% 
16.079% 
.505% 
.629% 
-.831% 
-.223% 
-1.032% 
-2.011% 
1.414% 
.366% 
35 
59 
11 
6 
10 
4 
2 
127 
 
Thus the biggest fluctuations in a category often occur when there are few 
institutions in it (see Table 44 above). A second reason for the wide fluctuations between 
the two cohorts for students of color in particular, could be because of their small 
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numbers in the 127 institutions in this data set. This also makes it more challenging at 
present, to predict the graduation rates of students of color as opposed to majority 
students, who are present in larger numbers in public, research extensive and intensive 
institutions. The standard deviations between the two cohorts for degree of urbanization 
are given in Table 45. Table 45 gives a comparison of the standard deviations for 
graduation rates for Research Questions 9 and 10. 
When the difference is positive between the 1996 cohort and the 1997 cohort, it 
means that the standard deviation has increased. An increase in standard deviation means 
that the graduation rate values for the institutions reflected in that particular degree of 
urbanization has a wider divergence. Divergence can be caused by some institutions 
having a higher graduation rate, or a lower graduation rate for some of the institutions in 
the subsequent cohort; the net result being greater differences among the institutions in 
that particular degree of urbanization. 
A decrease in standard deviation values implies that the graduation rate values for 
a particular race/ethnicity has less variation than in the previous cohort. Less variation 
could be caused by the different institutions in the degree of urbanization having closer 
graduation rate values to each other, for that particular race/ethnicity. The greatest 
positive variation within a degree of urbanization was for Deg of Urb 6 (small town) for 
Asian American graduation rates (17.26%). The greatest negative variation within a 
degree of urbanization was for Deg of Urb 5 (large town) for Hispanic/Latino American 
graduation rates (-10.75%). 
Summary 
In Research Question 10, public service expenditures though significant in 
influencing African American graduation rates (p ≤ .01), had an observed power of less 
than 80%. For 1997 cohort (1997-2003), degree of urbanization was not significant in 
influencing graduation rates of students of color and majority students. In Research 
Question 10, for 1997 cohort (1997-2003), the model of institutional expenditures 
controlling for degree of urbanization, predicted that the graduation rates of White 
Americans, African Americans, Hispanic/Latino Americans, and all students at public, 
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research extensive and intensive institutions were significantly, positively influenced by 
degree of urbanization (p ≤ .001, observed power over 80%). 
The findings from Research Questions 1-10 revealed a consistent pattern for only 
one institutional expenditure—for public, research extensive and intensive institutions, 
research expenditures clearly have an impact on the graduation rates of all students, 
regardless of race/ethnicity, and in different regions of the country, as well as in 
institutions from different degrees of urbanization. What the implications of this finding 
may be for public, research extensive and intensive institutions will be discussed in 
Chapter 5. 
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CHAPTER FIVE: CONCLUSIONS 
 
 This study focused on how institutional behavior in allocating resources and 
aspects of internal and external institutional characteristics such as institutional 
selectivity, region of the country and degree of urbanization could influence the six-year 
graduation rates of students of color and majority students. Unlike many studies that 
explored graduation rates through student characteristics (both “personal and pre-
enrollment characteristics and, once on campus, by the student’s integration into the 
social and academic systems of the college” (Chapman & Pascarella, 1983, p.295-96), 
this study viewed graduation using an organizational behavior lens. This research builds 
on both Gansemer-Topf’s (2004) work and Berger’s (2001-2002) assumption that 
“…colleges and universities are organizations and subsequently that the organizational 
perspective is an appropriate framework for gaining useful insights into how 
undergraduate retention can be improved on college and university campuses” (p. 3). 
 The purpose of this study was to examine how selected behaviors of public, 
research extensive and intensive institutions (as defined by the Carnegie Classification 
system 2000, see Carnegie Foundation, 2006), functioning as organizations, impacted the 
graduation rates of students of color and majority students. This study had three goals: a) 
to understand the relationship between institutional expenditures and the graduation rates 
of students of color and majority students, b) to understand the relationship of 
institutional selectivity, institutional expenditures and the graduation rates of majority 
students and students of color, and c) to understand the relationship between the region of 
the country, degree of urbanization, institutional expenditures, and the graduation rates of 
majority students and students of color. 
This quantitative study attempted to explore whether graduation rates of students 
of color and majority students could be predicted by the patterns by which institutions 
distributed funds to various institutional activities. The targeted population consisted of 
public, research extensive and intensive institutions as identified by the 2000 Carnegie 
classification system. The population used for this study came from two cohorts: 1) the 
1996-2002 (1996 cohort) and 2) the 1997-2003 (1997 cohort). Both these cohorts came 
 
 
190
from the same identical institutions. The sample had 127 institutions (see Appendices B 
and D). 
Data were collected using Integrated Postsecondary Education Data System 
(IPEDS), an on-line database maintained by the National Center for Education Statistics 
(NCES) and the Education Trust’s College Results Online database which was based on 
IPEDS and NCES data. IPEDS was used to identify all public, research extensive and 
intensive institutions and institutional expenditures. The Education Trust provided the 
six-year graduation rates for students of color and majority students and the institutional 
selectivity data. 
Descriptive and inferential statistics were used to analyze the data and make 
inferences about the relationship between institutional expenditures and the graduation 
rates of students of color and majority students. The GLM multivariate procedure was 
used as the main tool in this study. The GLM statistical procedure was used to investigate 
whether institutional expenditures accurately predicted the graduation rates of students of 
color and majority students. In addition, the GLM procedure was used to examine which, 
if any, of the independent variables significantly predicted the graduation rates of 
students of color and majority students. An α of .01 was used as the level of significance. 
Statistical Package for the Social Sciences (SPSS) version 14.0 was the software used to 
perform the GLM procedure. This chapter provides a summary of the major findings, 
discusses the implications of these findings for practice, addresses the limitations of the 
current study, and proposes areas for future research. 
Findings 
The data analyses described above produced the following major findings: 
Internal Environment: Amount of money disbursed per student 
1. The 1996 Cohort (1996-2002). There was a positive relationship between expenditures 
for research and six-year graduation rates for all student groups (WHITE, ASIAN, 
AFAM, LATINO, and ALL. Research expenditures significantly predicted the six-year 
graduation rates of: White Americans (WHITE), Asian Americans (ASIAN), African 
Americans (AFAM), Hispanic/Latino Americans (LATINO), and all students (ALL). 
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 Since the observed power for research expenditures was over 80% for all 
racial/ethnic groups, confidence could be placed in the results that the influence of 
research expenditures on the graduation rates of students of color and majority students 
was accurate. This conclusion was strongest for White American (99.6%) and all students 
(99.5%) graduation rates. It was weakest for African American graduation rates (82.7%). 
 The regression results from Research Question 1 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
12.2% of the variation of Asian American graduation rates, 19.5% of the variation of 
White American graduation rates, 9.7% of the variation of African American graduation 
rates, 14.4% of the variation of Hispanic/Latino graduation rates, and 18.8% of the 
variation of all students graduation rates. 
 Instructional expenditures had an influence only on the graduation rates of Asian 
American students. However, since the observed power was less than 80%, a larger 
sample would be required to be more conclusive. 
2. The 1997 Cohort (1997-2003). There was a positive relationship between 
expenditures for research and six-year graduation rates for all student groups (WHITE, 
ASIAN, AFAM, LATINO, and ALL). Research expenditures significantly predicted the 
six-year graduation rates of: White Americans (WHITE), African Americans (AFAM), 
Hispanic/Latino Americans (LATINO), and all students (ALL). For Asian Americans 
(ASIAN), research expenditures did not significantly predict six-year graduation rates, 
since the observed power was less than 80%, even though there was a statistically 
significant result (p ≤ .001). 
 Since the observed power for research expenditures was over 80% for all 
racial/ethnic group graduation rates, other than the Asian American, it could be 
confidently stated that research expenditures influences the graduation rates of all other 
ethnic/racial groups. The conclusion that research expenditures influences graduation 
rates was strongest for White American (99%) and all students (98.6%) graduation rates. 
 The regression results from Research Question 2 indicate that from 1997-2003, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
17.2% of the variation of White American graduation rates, 10.8% of the variation of 
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African American graduation rates, 14.6% of the variation of Hispanic/Latino American 
graduation rates, and 16.5% of the variation of all student graduation rates. Instructional 
expenditures were statistically non-significant in influencing the graduation rates of 
students of color and majority students at public research extensive and intensive 
institutions. 
3. The 1996 Cohort (1996-2002) and Institutional selectivity. There was a positive 
relationship between expenditures for research and six-year graduation rates for all 
student groups (WHITE, ASIAN, AFAM, LATINO, and ALL). Research expenditures 
significantly predicted the six-year graduation rates of: White Americans (WHITE), 
Asian Americans (ASIAN), African Americans (AFAM), Hispanic/Latino Americans 
(LATINO), and all students (ALL). 
In Research Question 3, the observed power for research expenditures was over 
80% for all ethnic/racial group graduation rates. Hence, it could be confidently stated that 
research expenditures influences the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students. Since the 
observed power was more than 80% research expenditures was a significant predictor of 
graduation rates (p ≤ .001). The conclusion that research expenditures influences 
graduation rates was strongest for White American (99.7%) and all students (99.5%) 
graduate rates. It was weakest for African American graduation rates (82.1%). 
The regression results from Research Question 3 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
11.9% of the variation of Asian American graduation rates, 19.9% of the variation of 
White American graduation rates, 9.7% of the variation of African American graduation 
rates, 14.7% of the variation of Hispanic/Latino American graduation rates, and 19.1% of 
the variation of all student graduation rates. 
Instructional expenditures had an influence only on the graduation rates of Asian 
American students. However, since the observed power was less than 80%, as in 
Research Question 1, a larger sample would be required to be more conclusive. There 
was no significant relationship between institutional selectivity and graduation rates of 
any student group based on race/ethnicity. 
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4. The 1997 Cohort (1997-2003) and Institutional selectivity. There was a positive 
relationship between expenditures for research and six-year graduation rates for all 
student groups (WHITE, ASIAN, AFAM, LATINO, and ALL). Research expenditures 
significantly predicted the six-year graduation rates of: White Americans (WHITE), 
African Americans (AFAM), Hispanic/Latino Americans (LATINO), and all students 
(ALL). 
In Research Question 4, the observed power for research expenditures was over 
80% for all ethnic/racial group graduation rates, except for Asian American graduation 
rates. Hence, it could be confidently stated that research expenditures influences the 
graduation rates of White Americans, African Americans, Hispanic/Latino Americans, 
and all students. Since the observed power was more than 80% for these four 
racial/ethnic groups, research expenditures were a significant predictor of graduation 
rates (p ≤ .001). The conclusion that research expenditures were influential in predicting 
the graduation rates was strongest for White American (98%) and all students graduate 
rates (98%). It was weakest for Asian American graduation rates (72%). 
The regression results from Research Question 4 indicate that from 1997-2003, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
16.1% of the variation of White American graduation rates, 9.5% of the variation of 
African American graduation rates, 13.4% of the variation of Hispanic/Latino American 
graduation rates, and 15.4% of the variation of all students graduation rates. 
Institutional selectivity had an influence only on the graduation rates of African 
American students. However, since the observed power was less than 80%, a larger 
sample would be required to be more conclusive. There was no significant relationship 
between instructional expenditures and graduation rates of any student group based on 
race/ethnicity. 
Internal Environment: Expenditures per Student as a percentage of total expenditures 
5. The 1996 Cohort (1996-2002). In Research Question 5, the GLM model with 
the eight percentages of institutional expenditures regressed on the five dependent 
variables produced inconclusive results. Since the overall eight institutional expenditures 
as percentages in the same model produced inconclusive results, eight separate GLM 
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multivariate procedures were carried out, but in each of the latter models, there was only 
one category of institutional expenditures as an independent variable regressed on all five 
graduation rates of students of color and majority students. Four of these eight separate 
GLM multivariate procedures (research, institutional support, student services, and 
instruction) produced statistically significant results (p ≤ .01, or p ≤ .001). 
The presence of inconclusive results when all eight percentages of institutional 
expenditures were regressed but not when each of the percentage of institutional 
expenditures was regressed separately was probably due to multicollinearity between the 
institutional expenditures, since research expenditures by itself was a strong positive 
predictor of graduation rates of students of color and majority students. An examination 
of the standard errors for regression coefficients in Research Question 5 (see Table 20) 
when compared with Research Question 3 (see Table 12) confirmed the presence of 
multicollinearity in Research Question 5. 
There was a positive relationship between research expenditures as a percentage 
and six-year graduation rates for all student groups (WHITE, ASIAN, AFAM, LATINO, 
and ALL). There was a negative relationship between the percentages of expenditures for 
institutional support, and student services and six-year graduation rates for all student 
groups (WHITE, ASIAN, AFAM, LATINO, and ALL). There was a negative 
relationship between the percentage of instructional expenditures and six-year graduation 
rates of White Americans (WHITE), Hispanic/Latino Americans (LATINO), and all 
students (ALL). 
In Research Question 5, the observed power for research expenditures was over 
80% for all ethnic/racial group graduation rates. Hence, it could be confidently stated that 
research expenditures influences the graduation rates of White Americans, Asian 
Americans, African Americans, Hispanic/Latino Americans, and all students. Since the 
observed power was more than 80% for these racial/ethnic groups, research expenditures 
were a significant predictor of graduation rates (p ≤ .001). The conclusion that research 
expenditures were influential in predicting the graduation rates was strongest for White 
American (100%) and all students (100%) graduate rates. It was weakest for African 
American (94.7%) graduation rates. 
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The observed power for institutional support expenditures was over 80% for the 
graduation rates of four racial/ethnic groups: White American, Asian American, 
Hispanic/Latino American, and all students. The observed power was less than 80% for 
African American graduation rates. Hence, for the above four ethnic/racial groups where 
the observed power was more than 80%, institutional support expenditures was a 
significant predictor of graduation rates (p ≤ .001). The conclusion that institutional 
support expenditures were influential in predicting the graduation rates was strongest for 
White American (92.4%) graduation rates. It was weakest for African American (61.0%) 
graduation rates. 
The observed power for student services expenditures was over 80% for the 
graduation rates of four racial/ethnic groups: White American, African American, 
Hispanic/Latino American, and all students. The observed power was less than 80% for 
Asian American graduation rates. Hence, for the above four ethnic/racial groups where 
the observed power was more than 80%, student services expenditures was a significant 
predictor of graduation rates (p ≤ .001). The conclusion that student services expenditures 
were influential in predicting the graduation rates was strongest for Hispanic/Latino 
American (92.4%) graduation rates. It was weakest for Asian American (79.6%) 
graduation rates. 
The observed power for instructional expenditures was over 80% for the 
graduation rates of only White Americans. The observed power was less than 80% for all 
other racial/ethnic group graduation rates. Hence, for White American graduation rates 
where the observed power was more than 80% (84.4%), instructional expenditures were a 
significant predictor of graduation rates (p ≤ .001). The conclusion that instructional 
expenditures were influential in predicting the graduation rates was weakest for 
Hispanic/Latino American (49.6%) graduation rates. 
The regression results from Research Question 5 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
26.5% of the variation of White American graduation rates, 20.1% of the variation of 
Asian American graduation rates, 12.6% of the variation of African American graduation 
rates, 20.9% of the variation of Hispanic/Latino American graduation rates, and 25.3% of 
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the variation of all students graduation rates. Institutional support expenditures accounted 
for: 11.7% of the variation of White American graduation rates, 9.0% of the variation of 
Asian American graduation rates, 9.5% of the variation of Hispanic/Latino American 
graduation rates, and 11.4% of the variation of all students graduation rates. 
Student services expenditures accounted for: 9.2% of the variation of White 
American graduation rates, 9.9% of the variation of African American graduation rates, 
11.5% of the variation of Hispanic/Latino American graduation rates, and 10.0% of the 
variation of all students graduation rates. Instructional expenditures accounted for: 9.6% 
of the variation of White American graduation rates. 
6. The 1997 Cohort (1997-2003). As in Research Question 5, since the overall 
eight institutional expenditures as percentages in the same model produced inconclusive 
results, eight separate GLM multivariate procedures were carried out, but in each of the 
latter models, there was only one category of institutional expenditures expressed as 
percentages, as an independent variable regressed on all five graduation rates of students 
of color and majority students. Only two of these models of institutional expenditures 
(research and student services expenditures) expressed as percentages, regressed 
separately on the dependent variables produced statistically significant results (p ≤ .01, or 
p ≤ .001). 
There was a positive relationship between research expenditures as percentages 
and six-year graduation rates for all student groups (WHITE, ASIAN, AFAM, LATINO, 
and ALL). There was a negative relationship between percentages of expenditures for 
student services and six-year graduation rates of Asian Americans. 
In Research Question 6, the observed power for research expenditures and student 
services expenditures expressed as percentages regressed on the graduation rates of all 
student groups (WHITE, ASIAN, AFAM, LATINO, and ALL) was less than 80%. Since 
the observed power was less than 80%, for both research expenditures and student 
services expenditures models, a larger sample size was required in order to come to a 
more definite conclusion. 
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External Environment: Region and Degree of Urbanization 
7. The 1996 Cohort (1996-2002) - Region. There was a positive and significant 
relationship between expenditures for research and six-year graduation rates for all 
student groups (WHITE, ASIAN, AFAM, LATINO, and ALL). In Research Question 7, 
the observed power for research expenditures was over 80% for all ethnic/racial group 
graduation rates. Hence, it could be confidently stated that research expenditures 
influences the graduation rates of White Americans, Asian Americans, African 
Americans, Hispanic/Latino Americans, and all students. Since the observed power was 
more than 80%, research expenditures were a significant predictor of graduation rates (p 
≤ .001). The conclusion that research expenditures were influential in predicting the 
graduation rates was strongest for White American (99.9%). It was weakest for African 
American graduation rates (88.0%). 
The regression results from Research Question 7 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
22.2% of the variation of White American graduation rates, 13.0% of the variation of 
Asian American graduation rates, 11.2% of the variation of African American graduation 
rates, 13.8% of the variation of Hispanic/Latino American graduation rates, and 21.5% of 
the variation of all students graduation rates. 
 Geographical region controlled for institutional expenditures, had a positive and 
statistically significant influence on the six-year graduation rates of African Americans. 
Enrollment in a public, research extensive or intensive institution in geographical region 
1 (North-East), controlled for institutional expenditures significantly predicted six-year 
graduation rates for African Americans. The observed power for geographical region was 
over 80% for African American graduation rates. Hence, it could be confidently stated 
that geographical region controlled for institutional expenditures, was a significant 
influence on the graduation rates of African Americans (p ≤ .001). 
 The regression results from Research Question 7 indicate that from 1996-2002, 
being enrolled at a public, research extensive or intensive institution in geographical 
region 1 (North-East), accounted for 8.7% of the variation of African American 
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graduation rates. There was no significant relationship between instructional expenditures 
and graduation rates of any student group based on race/ethnicity. 
8. The 1997 Cohort (1997-2003) - Region. There was a positive and significant 
relationship between expenditures for research and six-year graduation rates for all 
student groups based on race/ethnicity (WHITE, ASIAN, AFAM, LATINO, and ALL). 
In Research Question 8, the observed power for research expenditures was over 80% for 
all ethnic/racial groups, except Asian American graduation rates. Hence, it could be 
confidently stated that research expenditures influences the graduation rates of White 
Americans, African Americans, Hispanic/Latino Americans, and all students significantly 
(p ≤ .001). The conclusion that research expenditures were influential in predicting the 
graduation rates was strongest for White American (99.9%). It was weakest for Asian 
American graduation rates (77.0%). 
The regression results from Research Question 8 indicate that from 1997-2003, at 
public, research extensive and intensive institutions, research expenditures accounted for: 
20.2% of the variation of White American graduation rates, 11.0% of the variation of 
African American graduation rates, 13.8% of the variation of Hispanic/Latino American 
graduation rates, and 18.8% of the variation of all students graduation rates. In Research 
Question 8, even though statistically significant, the observed power for instructional 
expenditures regressed on the graduation rates of African Americans was less than 80%. 
Since the observed power was less than 80%, a larger sample size would be required in 
order to come to a more definite conclusion. During the period 1997-2003, being enrolled 
in a public, research extensive or intensive institution in any particular geographical 
region had no significant impact on the graduation rates of any student group based on 
race/ethnicity. 
 However, a comparison of Research Questions 7 and 8 (1996 and 1997 cohorts) 
reveal that the lowest graduation rates for White Americans and all students was Region 
3 (South) and the highest was Region 1 (North East). In comparing Research Questions 7 
and 8 (1996 and 1997 cohorts) for African Americans, the lowest graduation rates was 
Region 2 (Mid West) and the highest was Region 1 (North East). In comparing Research 
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Questions 7 and 8 (1996 and 1997 cohorts) for Hispanic/Latino Americans, the lowest 
graduation rates was Region 2 (Mid West) (see Tables 29 and 33). 
 This pattern of having only one region with the highest or the lowest graduation 
rates did not hold for Asian American graduation rates. For Asian Americans the highest 
graduation rates were in two regions: the North East for the 1996 cohort and the West for 
the 1997 cohort and the lowest graduation rates were also in two regions: the Mid West 
for the 1996 cohort and the South for the 1997 cohort (see Tables 29 and 33). This means 
that from one six year period to the next, there may be great variations in graduation rates 
within and across regions depending on race/ethnicity, making region not a very useful 
tool in predicting the graduation rates of students of color and majority students. 
9. The 1996 Cohort (1996-2002) – Degree of Urbanization. There was a positive and 
significant relationship between expenditures for research controlled for degree of 
urbanization and six-year graduation rates for all student groups based on race/ethnicity 
(WHITE, ASIAN, AFAM, LATINO, and ALL). In Research Question 9, the observed 
power for research expenditures was over 80% for all ethnic/racial groups. Hence, 
confidence could be placed in stating that research expenditures influences the graduation 
rates of White Americans, Asian Americans, African Americans, Hispanic/Latino 
Americans and all students significantly (p ≤ .001). The conclusion that research 
expenditures controlled for degree of urbanization, were influential in predicting the 
graduation rates was strongest for White Americans (99.9%) and all students (99.9%). It 
was weakest for African American graduation rates (90.0%). 
The regression results from Research Question 9 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, research expenditures controlled for 
degree of urbanization, accounted for: 24.0% of White American graduation rates, 13.6% 
of Asian American graduation rates, 12.0% of African American graduation rates, 15.1% 
of Hispanic/Latino American graduation rates, and 23.3% of all students graduation rates. 
In Research Question 9, even though statistically significant, the observed powers 
for instructional expenditures and grant expenditures controlled for degree of 
urbanization, regressed on the graduation rates of African Americans and Asian 
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Americans were less than 80%. Since the observed powers were less than 80%, a larger 
sample size would be required in order to come to a more definite conclusion. 
There was a positive and significant relationship between degree of urbanization 
controlled for institutional expenditures, and six-year graduation rates for all student 
groups based on race/ethnicity (WHITE, ASIAN, AFAM, LATINO, and ALL). In 
Research Question 9, the observed power for degree of urbanization was over 80% for all 
ethnic/racial groups. Hence, it could be confidently stated that degree of urbanization 
controlled for institutional expenditures influences the graduation rates of White 
Americans, Asian Americans, African Americans, Hispanic/Latino Americans, and all 
students significantly (p ≤ .001). The conclusion that degree of urbanization controlled 
for institutional expenditures, was influential in predicting the graduation rates, was 
strongest for White Americans (99.8%) and all students (99.8%). It was weakest for 
Asian American graduation rates (88.7%). 
The regression results from Research Question 9 indicate that from 1996-2002, at 
public, research extensive and intensive institutions, degree of urbanization controlled for 
institutional expenditures, accounted for the variation of: 29.4% of White American 
graduation rates, 17.8% of Asian American graduation rates, 24.8% of African American 
graduation rates, 19.5% of Hispanic/Latino American graduation rates, and 28.7% of all 
students graduation rates. Thus, the regression model of institutional expenditures 
controlled for degree of urbanization explained the greatest proportion of the variation in 
graduation rates of students of color and majority students among all ten research 
questions. 
The highest graduation rates for White Americans was Deg of Urb 4 (urban fringe 
of mid size city, 61.33%) for Asian Americans Deg of Urb 3 (urban fringe of large city, 
62.63%), for African Americans Deg of Urb 4 (urban fringe of mid-size city, 58.52%), 
for Hispanic/Latino Americans Deg of Urb 2 (mid-size city, 51.86%), for all students 
Deg of Urb 4 (urban fringe of mid size city, 61.08%). The lowest graduation rates for 
White Americans was Deg of Urb 1 (large city, 47.21%) for Asian Americans Deg of 
Urb 6 (small town, 44.33%), for African Americans Deg of Urb 1 (large city, 35.89%), 
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for Hispanic/Latino Americans Deg of Urb 1 (large city, 40.67%), for all students Deg of 
Urb 1 (large city, 46.33%) (see Table 38 above). 
10. The 1997 Cohort (1997-2003) – Degree of Urbanization. There was a positive and 
significant relationship between expenditures for research controlled for degree of 
urbanization and six-year graduation rates for all student groups based on race/ethnicity 
(WHITE, ASIAN, AFAM, LATINO, and ALL). In Research Question 10, the observed 
power for research expenditures was over 80% for all ethnic/racial group graduation 
rates, except for Asian American. Hence, it could be confidently stated that research 
expenditures influences the graduation rates of White Americans, African Americans, 
Hispanic/Latino Americans, and all students significantly (p ≤ .001). Although 
statistically significant, since the observed power was less than 80% for Asian American 
graduation rates, a larger sample would be required in order to be conclusive. The 
conclusion that research expenditures controlled for degree of urbanization, were 
influential in predicting the graduation rates was strongest for White Americans (99.7%). 
It was weakest for Asian American graduation rates (73.4%). 
 The consistent results obtained in Research Questions 2, 4, 6, 8, and 10 in regard 
to the lack of influence of research expenditures on the graduation rates of Asian 
Americans was probably due to the insufficient information in the 2003 data set. This can 
be contrasted with Research Questions 1, 3, 5, 7, and 9, which revealed the influence of 
research expenditures on the graduation rates of Asian Americans. The 2003 financial 
data set for the 1997 cohort had several institutions with missing financial data. 
The regression results from Research Question 10 indicate that from 1997-2003, 
at public, research extensive and intensive institutions, research expenditures controlled 
for degree of urbanization, accounted for: 20.8% of White American graduation rates, 
12.1% of African American graduation rates, 17.0% of Hispanic/Latino American 
graduation rates, and 20.3% of all students graduation rates. In Research Question 10, 
even though statistically significant, the observed power for public service expenditures 
controlled for degree of urbanization, regressed on the graduation rates of African 
Americans were less than 80%. Since the observed power was less than 80%, a larger 
sample size would be required in order to come to a more definitive conclusion. 
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There was a positive and significant relationship between degree of urbanization 
controlled for institutional expenditures, and six-year graduation rates for all student 
groups based on race/ethnicity (WHITE, ASIAN, AFAM, LATINO, and ALL). In 
Research Question 10, the observed power for degree of urbanization was over 80% for 
all ethnic/racial groups, except Asian American. Hence, confidence could be placed in 
stating that degree of urbanization controlled for institutional expenditures influences the 
graduation rates of White Americans, African Americans, Hispanic/Latino Americans, 
and all students significantly (p ≤ .001). Even though statistically significant, since the 
observed power was less than 80% for Asian American graduation rates, a larger sample 
would be required in order to come to a more definitive conclusion. The conclusion that 
degree of urbanization controlled for institutional expenditures, was influential in 
predicting the graduation rates was strongest for all students (99.9%). It was weakest for 
Asian American graduation rates (79.7%). 
The regression results from Research Question 10 indicate that from 1997-2003, 
at public, research extensive and intensive institutions, degree of urbanization controlled 
for institutional expenditures, accounted for: 29.1% of White American graduation rates, 
22.9% of African American graduation rates, 25.2% of Hispanic/Latino American 
graduation rates, and 29.6% of all students graduation rates. Table 39 above also revealed 
that the effect of expenditures on research on White Americans was more pronounced 
when the influence of degree of urbanization was taken into account. 
Conclusions 
The findings of this study confirmed that there was a relationship between 
organizational behavior in terms of institutional expenditures (internal environment) as 
well as the external environment of degree of urbanization and the graduation rates of 
students of color and majority students at public, research extensive and intensive 
institutions. These findings were consistent with earlier research conducted on the topic 
(Berger, 2001-2002; Gansemer-Topf, 2004). Of the institutional expenditures, research 
expenditures were the most significant financial variable in this study. For each model 
regression that was analyzed research expenditures significantly predicted the six-year 
graduation rates of students of color and majority students. The dollar amount of 
 
 
203
expenditures per student rather than percentages of expenditures provided the most 
significant predictions of the graduation rates of students of color and majority students. 
Berger’s (1997) theory that organizational behavior influenced student persistence 
provided the theoretical framework for this study. The findings of this study support 
Berger’s observation that the manner in which institutions distributed resources exhibit a 
pattern of behavior that have “important consequences for the retention of undergraduate 
students” (Berger, 2001-2002, p. 19). 
The findings of this study agree with other studies that have noted the significance 
of investigating organizational behavior in increasing persistence until graduation 
(Gansemer-Topf, 2004). The unstandardized regression coefficients (‘B’ values) in the 
study by Gansemer-Topf were however, much more conclusive in regard to the influence 
of resource allocation in influencing graduation rates of undergraduates in private, 
baccalaureate general and liberal arts colleges than in this study. 
This may be because institutional expenditures in public, research extensive and 
intensive institutions benefit not only undergraduates but also graduate students, pre-
professional students, and postdoctoral students. The amount expended on undergraduate 
students alone in this study, was unknown. It may be that a large proportion of the 
research expenditures in the institutions in this study were expended on research 
infrastructure, for example, scientific laboratories. The public, research extensive and 
intensive institutions may also have hospitals, medical schools and law schools which 
absorb a large percentage of institutional expenditures that do not directly benefit 
undergraduate students. Nevertheless, undergraduate students benefit indirectly from the 
expenditures of research by the institutions in this study, for example, opportunities for 
research partnerships with faculty or with other students where they may make use of 
institutional research infrastructure and resources. This may be one among other reasons 
for the small ‘B’ values in this study. 
A higher B value meant that the practical significance of a statistically significant 
result between the dependent variable and the independent variables in the Gansemer-
Topf’s study would be greater than in this study. Apart from the composition of the 
student body, this particular difference in regard to the practical significance could also 
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be due to the different institutions studied (hence, different revenue and expenditure 
patterns), the different data-gathering instruments used, the different variables used 
(continuous or categorical or both), the number of dependent and independent variables 
used, and the sizes of the samples. 
The dependent variable of GRAD in the study by Gansemer-Topf (2004) and the 
dependent variable of ALL in this study both measured the graduation rates of all 
students. Other than the fact of the different populations sampled (private, baccalaureate 
general and liberal arts and public, research extensive and intensive institutions), and the 
different variables and statistical procedures used, the primary difference between this 
study and the study by Gansemer-Topf was that in this study research expenditures was 
the most important institutional expenditures predictor of graduation rates for all students, 
both students of color and majority students in public, research extensive and intensive 
institutions. Instructional expenditures in this study consistently had an observed power 
of less than 80% on the few occasions they were statistically significant. Therefore, a 
larger sample size would be required in order to be more definitive in regard to its 
influence on graduation rates of students of color and majority students. 
Stringer, Cunningham, Merisotis, Wellman, & O’Brien (1999) noted that, 
“private, non-profit institutions as a whole received a larger proportion of their total 
revenue from tuition and fees, 41%, compared with 18% for public institutions” (p.25). 
There are other differences between this study on public research extensive and intensive 
institutions and private baccalaureate liberal arts and general institutions. For example, 
Middaugh (1999) observed that faculty at research institutions are less involved with 
undergraduate instruction than at baccalaureate institutions and class sizes tend to be 
larger in research institutions with many graduate teaching assistants. 
Gansemer-Topf (2004) studied a different group of four-year institutions where 
teaching was the most important aspect of the private, baccalaureate general and liberal 
arts institutions’ missions. In the public, research extensive and intensive institutions, 
research was a very important part of an institution’s mission. Thus, in Gansemer-Topf’s 
study instructional expenditures was consistently found to be significant (p ≤ .001) 
whereas for this study, only research expenditures were found to be consistently 
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significant (p ≤ .001) for all ethnic/racial groups when the data were disaggregated and 
analyzed in the same model. The study by Gansemer-Topf had varying numbers of 
institutions depending on the research questions ranging from 230 to 387 institutions as 
opposed to the identical 127 institutions in the data set in this study. A larger sample size 
from a statistical perspective is able to generate more significant results, since the 
regression procedure is able to identify real differences that exist in the population of 
institutions. 
This study also had more independent variables and more dependent variables in 
the same model necessitating a different statistical procedure (the GLM procedure) in 
analyzing similar research questions. However, the research questions in this study dealt 
with extremely small populations of students, for example, the number of students of 
color on average in the institutions in this study was generally very small. IPEDS does 
not report data for institutions if the sample size for students of color was less than ten. 
Further, this study had both continuous and categorical variables, which brought added 
complexity in analyzing the data. 
Instructional expenditures in this study affected the graduation rates of only Asian 
American students and that only for the 1996 cohort. Unlike in the study by Gansemer-
Topf, grants, academic support, and institutional support had no effect on the graduation 
rates of students of color and majority students in this study. The other variables that 
were examined in this study such as student services, public service, and plant operation 
and maintenance had no effect on the graduation rates of students of color and majority 
students. Other than research expenditures, all other expenditure categories had 
insufficient power even when they were statistically significant. In general, it was 
observed that the higher the observed power, the greater the influence of the independent 
variable in influencing the graduation rates of students of color and majority students in 
the regression model. 
The other difference between this study and the study by Gansemer-Topf (2004) 
was the statistical procedures used. The linear regression procedure was a special case of 
the General Linear Model (GLM) procedure that could estimate only one dependent 
variable at a time. Hence, for studies where several ethnic/racial groups in the same 
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Carnegie classification were investigated in the same regression model to test the effects 
of the institutional expenditures on the different graduation rates simultaneously, the 
linear regression procedure had limited functionality. 
However, from a theoretical perspective the findings of this study supports Berger 
(1997) and Gansemer-Topf’s (2004) observations in regard to the important role that 
organizational behavior had on the graduation rates of all students, students of color and 
majority students. The next section of this chapter examines the research results related to 
the internal environment of institutions of higher education namely institutional 
expenditures, and institutional selectivity and the external environment of geographical 
region and the degree of urbanization. 
Research Expenditures 
 Expenditures allocated to research consistently, significantly and positively 
contributed to the graduation rates of all students, students of color and majority students 
at public, research extensive and intensive institutions. This was a consistent finding in 
all ten research questions. As defined by IPEDS, (NCES, 2003), research expenditures 
include “expenses for activities specifically organized to produce research 
outcomes…The category includes institutes and research centers, and individual and 
project research” (IPEDS variable definition, see NCES, 2003). 
 This finding for research extensive and intensive institutions was congruent with 
Tinto’s (1993) interactionalist theory of academic departure, which stated that the more 
[undergraduate] students were academically and socially engaged in their institution the 
more likely they were to persist until graduation. Tinto (1998) noted that “in most cases, 
academic integration seems to be the most important form of involvement” (p. 169). 
Astin’s (1984) theory of involvement noted that as [undergraduate] students 
become engaged with their class work or extra-curricular activities, they were more likely 
to persist. One possible explanation for the influence of research expenditures could be 
that as institutions provided resources for research they were supporting the ability of 
undergraduate students to be connected with faculty and other students. If that 
assumption was valid, it may explain in part why research expenditures influence 
graduation rates of undergraduate students of color and majority students and such a 
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finding would be consistent with existing literature on the subject of student retention 
(Astin, 1984; Tinto, 1975, 1993). 
However, to better understand the role of research in a research institution it 
would be useful to discuss the nature of the work done at a research institution. This will 
be discussed in the next section. Research institutions enjoy high status among colleges 
and universities (Geiger, 1993; Graham & Diamond, 1997; Lipset, 1994). Some of the 
work of these research institutions was basic and applied research in many different 
disciplines, graduate and professional training and undergraduate education (Kuh & Hu, 
2001). 
It was therefore quite possible that undergraduate students were involved in 
research activities in research institutions in many different capacities according to their 
abilities and knowledge. As Nagda, Gregerman, Jonidas, Von Hippel, and Lerner (1998) 
noted, undergraduate student-faculty research partnerships had an important positive 
effect on persistence. 
The literature on student retention and status attainment had noted the importance 
of strong contact with other students and with faculty as one of the most important 
predictors of college persistence (Pascarella & Terenzini, 1977, 1979, 2005; Terenzini & 
Pascarella, 1977). Several researchers have observed that for African American students 
at Predominantly White Institutions (PWIs), faculty contact affects both persistence and 
academic performance (Braddock, 1981; Fleming, 1984; Nettles, Thoeny, & Gosman, 
1986). In fact, Nagda, Gregerman, Jonides, von Hippel, and Lerner (1998) were of the 
view that, “faculty serve as institutional brokers for minority students at majority 
universities, connecting minority students to the academic and intellectual mission of the 
university and this interaction may further contribute to institutional identification and a 
sense of belonging among minority students” (p. 2). 
While it is not possible from this study to state conclusively that research 
expenditures increase faculty contact with undergraduate students, it may be logical to 
expect that at a public, research institution most research, especially in the sciences, 
would be done collaboratively in a team setting. Working on research teams for students 
of color in particular and in general for all students, may help with institutional 
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identification (Astin, 1975, 1982; Tracey & Sedlacek, 1984, 1985, 1987), leading to a 
positive effect on graduation rates. 
The expenditures on research in the institutions in this sample may also have 
given these institutions greater status and visibility in recruiting renowned or sought after 
faculty, as well as a rise in the Carnegie classification rankings. The attraction for 
students to study and persevere in these institutions may also be a result of the social 
charter of these institutions alluded to by Kamens (1971, 1974), and attested to by other 
researchers (Bourdieu, 1987; Horvat, 2001; McDonough, Ventresca, & Outcalt, 1999). 
Given these attributes it was, perhaps, not surprising that research expenditures had a 
statistically important effect in influencing graduation rates of students of color and 
majority students. 
 Dickmeyer (1996) noted the importance of “linking institutional operations 
strategically to the institution’s mission (p. 539). This study provided further 
confirmation that increasing resources to activities that were congruent with institutional 
mission could increase student graduation rates (Merante & Ireland, 1993). Thus one of 
the findings of this study was that research expenditures in public, research extensive and 
intensive institutions had the effect of influencing the undergraduate graduation rates of 
students of color and majority students. 
Institutional Selectivity 
Research that had been conducted earlier revealed that institutional selectivity 
influenced graduation rates (Astin, Korn, & Green, 1987; Levitz, Noel, & Ricter, 1999; 
Mayer-Foulker, 2002; Murtaugh, Burns, & Schuster, 1999). Therefore, for Research 
Questions 3 and 4, institutional selectivity was added as an independent variable. The 
Education Trust data set defined institutional selectivity as the percentage of students 
admitted from the number who applied. 
According to Kuh and Hu (2001) research institutions also attracted academically 
better prepared students. Kuh and Hu, however, were referring to both public and private 
research institutions and not just the publics. Nevertheless, the public, research extensive 
institutions had on average a higher six-year graduation rate than public, research 
intensive institutions in this study. As Mayer-Foulker (2002) observed, institutions with 
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high selectivity will enroll students with high academic ability, who in turn were more 
likely to persist toward graduation. Litten (1991) noted that the typical student would like 
to attend an institution where his or her peers would be somewhat, but not too much, 
more accomplished than he or she was. Hence, as McPherson and Winston (1993) 
commented, one of the attractions of a high graduation rate of an institution for 
academically better prepared students was the greater statistical probability of completing 
their degrees within the allotted time. 
The presence of residential and non-residential learning communities among 
several of the public, research extensive and intensive institutions studied in this research 
could also be having an impact on increasing the retention and graduation rates of 
students of color and majority students (Lenning & Ebbers, 1999). This confirms Kuh’s 
assertion that large institutions were progressively being made smaller in order to better 
connect students with other students (2001-2002) and thereby facilitate the social and 
academic integration (Tinto, 1993) of undergraduate students into the life of the 
institution. The presence of these programs may be an enrollment draw for some 
students, leading to higher applications to these institutions. 
In the sample in this study there were no “open” (or non selective) admission 
institutions and institutional selectivity varied from 4% to 60%. That is, they accepted 
from 96% to 60% of all applicants (31% of the institutions in this study enrolled 80% or 
more of those who applied for admission with only 10% of institutions enrolling 50% or 
less, of applicants, see Figure 4 above). 
Some possible reasons for the non significance of institutional selectivity in this 
model could be imprecise correlation between how institutional selectivity was measured 
in the model (number of students admitted from the number who applied) and student 
ability leading to graduation rates. All of the institutions in the data set admitted a 
majority of the students who applied. Different states also have different standards 
regarding who should be admitted into public research extensive or intensive institutions 
in the state; thus, Iowa for example, permits the top 50% of all High School graduation 
classes automatic entry into research extensive institutions in the state. Since K-12 
schools in the United States are largely depended on property taxes, there is a great deal 
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of variation in the quality of instruction imparted in these schools quite apart from student 
ability. This means that though institutions state that they rely on standardized tests such 
as SAT or ACT, High School G.P.A., college level courses taken, as well as interviews 
(NCES, 2006), in practice, many of the institutions in this study may rely more on where 
a student was in regard to his or her peers in High School. This is not an accurate 
measure of student ability or academic preparation; therefore, institutional selectivity as a 
measure in this model was probably not a good measure of student ability as evidenced in 
graduation rates. Since institutional selectivity as a measure in this study could not be 
correlated with academically better prepared students in the institutions in this data set, it 
would be unable to state either positively or negatively that better academically prepared 
students had any influence on graduation rates. 
Other Institutional Expenditures 
 Instructional expenditures had been defined by NCES (2002a) as “including 
general academic instruction, occupational and vocational instruction, community 
education, preparatory and adult basic education, and regular, special, and extension 
sessions” (IPEDS variable description). The other institutional expenditures categories 
(instruction, institutional support, academic support, student services, public services, and 
grants), had an observed power of less than 80% even when they were statistically 
significant. Other than grants and sometimes instructional expenditures (in Research 
Question 5 instructional expenditures is negative), the other expenditures had a negative 
relationship to graduation rates of students of color and majority students. 
Degree of Urbanization 
 The degree of urbanization was a major influence on graduation rates of students 
of color and majority students. The data for 1996-2002 reveal that degree of urbanization 
controlled for institutional expenditures (Research Question 9), explain more of the 
variation in graduation rates of students of color and majority students than institutional 
expenditures by themselves (Research Question 1), or institutional expenditures 
controlled for institutional selectivity (Research Question 3), or institutional expenditures 
expressed as a percentage (Research Question 5), or institutional expenditures controlled 
for geographical region (Research Question 7). The regression results from Research 
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Question 9 indicate that from 1996-2002, at public, research extensive and intensive 
institutions, degree of urbanization controlled for institutional expenditures, accounted 
for: 29.4% of White American graduation rates, 17.8% of Asian American graduation 
rates, 24.8% of African American graduation rates, 19.5% of Hispanic/Latino American 
graduation rates, and 28.7% of all students graduation rates. 
 The effect of expenditures on research on White Americans was more pronounced 
when the influence of degree of urbanization was taken into account (see Table 39). The 
effect of expenditures on research on Asian American and African American graduation 
rates also increased by at least two percentage points, when degree of urbanization was 
also in the model (Table 39). 
 Thus the results of this study indicates that more of the variation in graduation 
rates of students of color and majority students were predicted by research expenditures 
and degree of urbanization in the model. Further, the results of this study identifies that 
for the 1996 cohort (1996-2002), public, research extensive and intensive institutions in 
large cities (Deg of Urb 1), provided the lowest graduation rates for White Americans, 
African Americans, Hispanic/Latino Americans and all students (see Table 38 above). 
For Asian Americans studying in the same institutions, the lowest graduation rates were 
in small towns (Deg of Urb 6). 
 In contrast, for the 1996 cohort (1996-2002) in this study, the highest graduation 
rates for White Americans, African Americans, and for all students were in institutions 
located in Deg of Urb 4 (urban fringe of mid-size city). For Asian Americans the highest 
graduation rates were in institutions located in Deg of Urb 3 (urban fringe of large city) 
and for Hispanic/Latino Americans it was in Deg of Urb 2 (mid size city) (see Table 38 
above). 
 In Research Question 10, for the 1997 cohort (1997-2003), the results from this 
study indicate that the Asian American graduation rates begin to mirror the White 
American graduation rates and vice versa. Thus the highest graduation rates in public, 
research extensive and intensive institutions for both Asian American and White 
American graduation rates were located in Deg of Urb 7 (rural) (see Table 43 above). The 
African American and Hispanic/Latino American graduation rates similarly had their 
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highest graduation rates in public, research extensive and intensive institutions located in 
Deg of Urb 4 (urban fringe of mid-size city). The lowest graduation rates for White 
Americans, African American, Hispanic/Latino Americans and all students were in 
institutions located in Deg of Urb 1 (large city). This was for the second consecutive six-
year period, that the lowest graduation rates of White Americans, African Americans, 
Hispanic/Latino Americans and all students were located in institutions in the same 
degree of urbanization, Deg of Urb 1, large cities. A similar result was obtained for Asian 
American graduation rates, where for the second consecutive six-year period, the lowest 
graduation rates were reported from institutions located in Deg of Urb 6, small towns. 
 The United States historically began as a nation where farming was a significant 
part of the life of many of the pioneers. However, in the 20th and 21st centuries a trend 
can be observed where there is a greater movement to the cities from rural parts of the 
country. This trend in fact was noticeable even during the 19th century during the 
industrial revolution in the country, but it has gained pace over the last 100 years due to 
the mechanization of farming and other technological advances in farming which 
required less people to farm the same area of ground than in the past. This urbanization of 
society has meant that in the future, the growth of mega cities will make the conclusions 
of this study that degree of urbanization has a significant effect on graduation rates of all 
students, students of color and majority students, an important area for further research. 
This is because the external environment of institutions is often not under the control of 
institutions. Institutions that are presently located in rural areas or less urban localities 
may also, in fact open new branches in cities in their search for new students. 
 The conclusions of this study that different degrees of urbanization affects 
students based on race/ethnicity differently is also an area for future research. However, 
the fact that some degrees of urbanization, such as institutions located in large cities 
having the lowest graduation rates for White American, African American, 
Hispanic/Latino American, and all students is a disturbing finding in view of the 
increasing shift towards greater urbanization of society. Some possible explanations for 
this finding could be that large cities have many distractions from academic pursuits for 
the traditional school-going age group (17-25years). There also may be greater 
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employment opportunities in large cities that affect undergraduate student graduate rates. 
More students may also be taking up employment outside the university in order to pay 
for rising tuition and other costs of college.  
While this study cannot state whether these outside employment in large cities 
have a greater negative effect than in lower degrees of urbanization, Pascarella and 
Terenzini (2005) have noted that undergraduate students who have employment outside 
the institution of higher learning tend to have a higher drop out rate than students who 
have employment within the institution. Therefore, a policy recommendation from this 
study for institutional policy planners would be to offer more opportunities for 
undergraduate students to be employed within the institution, since urbanization will 
increase rather than decrease in the near future. 
Geographical Regions 
 Geographical region controlled for institutional expenditures, had a positive and 
statistically significant influence on the six-year graduation rates of African Americans. 
Enrollment in a public, research extensive or intensive institution in geographical region 
1 (North-East), controlling for institutional expenditures, significantly predicted six-year 
graduation rates for African Americans. Some of the institutions with the highest 
graduation rates for all students, students of color and majority students, were also in this 
region. 
 Some states such as New York, in the North East, also have a strong 
concentration of African Americans (Andrews & Fonseca, 1998). Therefore, there may 
be more African Americans in public, research extensive and intensive institutions in this 
region. Further, the North-East is the only region where African Americans have a higher 
graduation rate than Hispanic/Latino Americans (see Table 29). For African Americans 
in the 1996 cohort (1996-2002), the highest mean graduation rate (52.61%) was in 
Region1 (North East) (see Table 29 above). 
 Since all racial/ethnic groups on average have high graduation rates in Region 1 
(North-East) (the highest mean graduation rates for: Hispanic/Latino Americans, 50.74%, 
Asian Americans, 60.12%, for White American, 57.92%, and all students 57.94%, were 
all in Region 1, see Table 29); the particularly strong influence of geographical region for 
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African American graduation rates may be related to the fact the institutions in this region 
on average, were better able to integrate African Americans into the academic and social 
life of the community (Astin, 1984; Tinto, 1975, 1993) as compared to the other regions. 
It was observed in this study that from one six year period to the next there was some 
variation in which region had significant graduation rates for different racial/ethnic 
groups. 
 The geographical region of the country where an institution is located is part of 
the external environment of an institution over which an institution has limited control. 
Unlike the seven categories of degree of urbanization used in this study, IPEDS nine 
categories of geographical regions were not used in this study. This may have affected 
the lack of significance for geographical region in Research Questions 7 and 8. Although 
the study by Hamrick, Schuh, and Shelley (2004) reported on the significance of region 
in affecting graduation rates among four-year institutions, the sample size in that study 
was considerably larger than in this study. A larger sample size may permit the 
identification of real differences that exist in the population of institutions. 
Since the North-East had higher graduation rates for all students, students of color 
and majority students, institutions in this locality may be doing better at integrating 
students academically and socially into the institution (Astin, 1984, Tinto, 1975, 1993). 
Further research may be required to identify why these institutions were better at 
graduating their students. 
Limitations 
Some of the limitations of this study were certainly the inability to measure 
smaller financial outlays that had measurable impact on graduation rates since E & G 
classifications were too broad. For example, Kuh (2001-2002) noted the importance of 
organizational culture and student persistence and the findings of this study confirmed 
that fact. In their book, Student success in college Kuh, Kinzie, Schuh, Whitt and 
Associates (2005) noted that the institutional culture of some of these institutions had an 
important impact in helping to retain students. All the colleges that Kuh, et al., studied 
had better than predicted graduation rates. In this study, the student sub culture could not 
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be measured; however, Cameron (1978) had noted the importance of student sub cultures 
in helping with retention. 
Public, research extensive and intensive institutions in this study also had 
significant differences among themselves. The first of these was size: average 
institutional undergraduate enrollment varied from 3,925 FTE undergraduate students to 
34, 612 FTE undergraduate students. Second, the amount of resources available at the 
disposal of the institutions also varied considerably. In 2003, the Educational & General 
expenditures (E&G) varied from $53 million to $1.8 billion. Third, the institutional 
selectivity varied considerably with 31% of the institutions admitting 80% or more of 
those who applied for admission to only 10% of institutions enrolling 50% or less, of 
applicants. Another limitation to this study was the presence of a large number of 
variables: both dependent and independent, and continuous as well as categorical. This 
study would have benefited statistically by a larger sample and fewer variables. 
The other limitation on this study was the presence of missing data. Out of the 
sample of 127 institutions in this study, there were missing data for: 1996-1997 (four 
institutions), 1999-2000 (one institution), and 2002-2003 (nine institutions). This means 
that the 1997 cohort (1997-2003) had twice as many institutions with missing data as the 
1996 cohort (1996-2002), resulting in better statistically significant results for the 1996-
2002 period (Research Questions 1, 3, 5, 7, and 9). 
Contributions to Knowledge 
 This study found that organizational attributes of an institution of higher 
education in terms of how an institution allocates resources had an effect on the 
graduation rates of all students, students of color and majority students. Therefore, this 
study validated the importance of organizational behavior in the persistence process 
articulated by Berger and Braxton (1998). The contribution to knowledge by this study 
was to reaffirm the importance of organizational behavior in elaborating Tinto’s (1993) 
study of student departure. 
In examining institutional expenditures and their effect on graduation rates of 
students of color and majority students this study focused on “new” constituencies of 
student groups. In studying public, research extensive and intensive institutions this study 
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extended the work done by Gansemer-Topf (2004) on private, baccalaureate general and 
liberal arts institutions. In examining new categories of E & G expenditures this study 
extended the work done by Gansemer-Topf. In analyzing the effect of geographical 
regions and degree of urbanization this study continued work done by Hamrick, Schuh, 
and Shelley (2004). 
Contributions to Practice 
 The significant and consistent results obtained from all ten research questions on 
the importance of research expenditures in predicting the graduation rates of students of 
color and majority students at public, research extensive and intensive institutions, was 
important from a policy stand point because if students could be more involved in 
conducting research, it could lead to higher persistence and eventual graduation of 
students (Nagda, Gregerman, Jonidas, Von Hippel, & Lerner, 1998). Other studies that 
found that undergraduate research programs positively affected retention and degree 
completion, were Rayman and Brett (1995); Sax (1994); and Verity, Gilligan, Frischer, 
Booth, Richardson, and Franklin (2002). While the above studies have identified the 
significance of involvement in research in retention and graduation rates, this study 
identified the important role of research expenditures in increasing graduation rates of all 
students, students of color and majority students. This is an important policy implication 
for administrators at public, research extensive and intensive institutions, since the data 
reveals that research expenditures as a percentage of the institutional budget, have been 
increasing over time (see Appendix A). 
However, it is not possible from this study to answer the question why research 
expenditures has this effect on the graduation rates of students of color and majority 
students at public, research extensive and intensive institutions. Some tentative 
conclusions could be that undergraduate research programs at public, research extensive 
and intensive institutions may foster student sub-cultures and as Cameron’s (1978) study 
noted, congruent student sub cultures with the institution’s mission gave rise to greater 
satisfaction on the part of students. Bean (1980) in this context had observed that student 
satisfaction led to greater retention. Therefore, research expenditures may be having an 
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effect on student sub-cultures through the experience of working on research teams and 
therefore on student satisfaction of being at college, leading to higher graduation rates. 
Further Research 
 This study contributes to practice also in identifying further areas for research. An 
area for future research would be to explore how much of the variation in graduation 
rates for all students, students of color and majority students would be explained by 
instructional expenditures in private, baccalaureate general and liberal arts institutions. 
The Nagda, Gregerman, Jonidas, Von Hippel, and Lerner (1998) study found that 
research partnerships were particularly helpful in retaining African American students. 
This study found that the research expenditures had the greatest influence on White 
American graduation rates. While it is not possible from this study to state conclusively 
why this result was obtained, it is noteworthy that the sample consisted of Predominantly 
White Institutions (PWIs). An area for future research would be to investigate whether 
similar results could be obtained from HBCUs and HSIs. 
As noted above, other institutional expenditures categories such as, instruction, 
academic support, student services, public service, institutional support, and grants, had 
an observed power of less than 80% even when they were statistically significant. Some 
of these had a negative relationship to graduation rates of students of color and majority 
students. The reason for this negative relationship would be well worth further study. 
In this study, for the 1996 cohort (1996-2002), the highest graduation rates for 
White Americans, African Americans, and for all students were in institutions located in 
Deg of Urb 4 (urban fringe of mid-size city). For Asian Americans the highest graduation 
rates were in institutions located in Deg of Urb 3 (urban fringe of large city) and for 
Hispanic/Latino Americans it was in Deg of Urb 2 (mid size city) (see Table 38 above). It 
is beyond the scope of this study to identify what explains these variations among 
students of color and majority students however, this is a fruitful area for further research. 
This study’s results revealed that the lowest graduation rates for White 
Americans, African American, Hispanic/Latino Americans and all students were in 
institutions located in Deg of Urb 1 (large city). This was for the second consecutive six-
year period, that the lowest graduation rates of White Americans, African Americans, 
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Hispanic/Latino Americans and all students were located in institutions in the same 
degree of urbanization, Deg of Urb 1, large cities. A similar result was obtained for Asian 
American graduation rates, where for the second consecutive six-year period, the lowest 
graduation rates were reported from institutions located in Deg of Urb 6, small towns. It 
is beyond the scope of this study to explain this particular result, but it would be well 
worth further study. 
It was observed in this study that from one six year period to the next there was 
some variation in which region had significant graduation rates for different racial/ethnic 
groups. Perhaps a larger sample with the 9-fold classification used by IPEDS (NCES, 
2003) could provide better predictions of graduation rates for students of color and 
majority students. 
An area for future research would be to investigate whether research expenditures 
had any influence in the formation of congruent student sub cultures. From a policy 
perspective, more studies are required such as the one carried out by Kuh, Kinzie, Schuh, 
Whitt and Associates (2005) where researchers were able to identify measurable and 
tangible inputs that were making a difference in the lives of students. 
Since the practical significance of institutional expenditures in predicting the 
graduation rates of undergraduate students of color and majority students at public, 
research extensive and intensive institutions was relatively small which may be because 
the institutions in this study also had graduate, pre-professional students and post-
graduate students, from the results of this study the following suggestions can be made - 
1) Data collection may be required, to identify how much public, research extensive and 
intensive institutions spends on undergraduate students alone; 2) Data collection may be 
required to identify how much public, research extensive and intensive institutions spend 
on programs that have been found to be effective in retaining undergraduate students (for 
example, supplemental instruction, Hensen, 2005; learning communities, Lenning and 
Ebbers, 1999; research partnerships with faculty, Nagda, Gregerman, Jonidas, von 
Hippel, and Lerner, 1998). 
 The disaggregation of the student data into ethnic/racial groups is a first step in 
helping to analyze why some ethnic/racial groups had lower or higher graduation rates 
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than others. Since this study did not examine “best practices” and how institutions 
reported institutional expenditures under the GASB rules, from a research perspective, it 
would be helpful if institutions of higher education identified: 1) what were the “best 
practices” carried out in that institution that positively affected graduation rates of their 
students 2) under which category of institutional expenditures the institution allocated its 
resources for these “best practices.” 
 Organizational theory on the influence of institutional resource allocations on the 
undergraduate, graduation rates of students of color and majority students could be tested 
on other population groups such as, private, research extensive and intensive institutions, 
both public and private, masters institutions, and the for-profit institutions of higher 
education in the country. 
Summary 
 This study examined whether institutional expenditures predicted graduation rates 
of students of color and majority students at public, research extensive and intensive 
institutions. Results indicated that institutional expenditures did have an important effect 
on graduation rates. The focus of this study has been to identify what institutional 
expenditures affect graduation rates of students based on race/ethnicity. The one 
consistently important finding in this study is the importance of research expenditures in 
affecting the graduation rates of students of color and majority students at public, 
research extensive and intensive institutions. 
 The results of this study may have important implications for university 
administrators, such as providing support for the increase in research expenditures. By 
focusing on disaggregated data for graduation rates, this study broke new ground in 
identifying what institutional expenditures had an effect on the graduation rates of which 
undergraduate student group based on race/ethnicity. This study also identified the 
important role of urbanization in society and its effect on the graduation rates of all 
students, students of color and majority students. In view of demographic changes taking 
place in U.S. society in the 21st century, further research may need to be done in the areas 
identified in this study: institutional research expenditures, geographical regions and 
degree of urbanization. 
 
 
220
 
APPENDIX A: 
 
 
PERCENTAGE COMPOSITION OF E&G REVENUES AND EXPENDITURES AT 
PUBLIC, RESEARCH EXTENSIVE AND INTENSIVE INSTITUTIONS IN THIS 
STUDY: 1996–1997 TO 2002–2003 
 
Time period 1996-
1997 
1997-
1998 
1998-
1999 
1999-
2000 
2000-
2001 
2001-
2002 
2002-
2003 
Tuition 18.3 18.3 18.2 18.0 17.9 16.6 15.6 
Federal 
Appropriations 
0.6 0.6 0.6 0.5 0.5 0.2 0.1 
State 
Appropriations 
29.5 29.6 29.7 29.2 29.0 30.2 25.0 
Local 
Appropriations 
0.1 0.1 0.1 0.1 0.1 0.0 0.0 
Federal Grants 
& Contracts 
13.3 13.3 13.4 13.5 13.8 16.4 15.5 
State Grants & 
Contracts 
2.2 2.2 2.4 2.6 2.7 2.8 2.4 
Local Grants & 
Contracts 
0.3 0.2 0.2 0.2 0.2 4.6 4.2 
Private Gifts, 
Grants, & 
Contracts 
6.0 6.1 6.3 6.3 6.7 3.2 3.1 
Endowment 
Income 
0.9 1.0 1.0 1.1 1.1 0.7 2.2 
Sales & Services 
of Educational 
Activities* 
25.9 25.3 25.3 25.3 24.9 19.5 20.8 
Other** 2.9 3.2 2.9 3.3 3.1 5.8 11.0 
E & G Revenues 100 100 100 100 100 100 100 
(157) 
Instruction 34.5 33.3 33.8 33.5 33.4 36.4 36.4 
Research 19.8 19.2 19.8 20.8 20.6 22.4 23.0 
Public Service 7.1 6.9 7.4 7.3 7.3 8.2 7.8 
Academic 
Support 
9.6 9.4 
(2.8)***
9.9 9.8 9.8 9.6 9.4 
Student Services 3.9 3.8 3.9 3.9 3.9 4.4 4.3 
Institutional 
Support 
7.2 7.1 7.3 7.2 7.1 7.6 7.6 
Plant Operations 
& Maintenance 
6.7 6.3 6.4 6.3 6.5 7.4 7.3 
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Scholarships & 
Fellowships 
(Grants) 
7.6 7.5 7.9 7.6 7.9 4.1† 4.1†† 
Mandatory 
Transfers 
1.7 1.7 1.7 1.7 1.6 n/a††† n/a††† 
Non Mandatory 
Transfers 
2.0 2.0 1.9 1.8 2.0 n/a††† n/a††† 
E & G 
Expenditures 
100 100 100 100 100 100 100 
N = 127 
* Includes sales, services of educational activities; auxiliary enterprises and hospital 
revenues 
** Other sources and independent operations 
*** Library Expenditures 
† Nine institutions did not report any data for 2002 
†† Four institutions did not report any data for 2003   
††† Under GASB 34/35 regulations, reporting of mandatory and non mandatory transfers 
eliminated 
 
NOTE: Percentages may not sum to 100 due to rounding. All revenue and expenditures 
categories are per full-time equivalent (FTE) student. 
SOURCE: U.S. Department of Education, National Center for Education Statistics, 
Integrated Post-secondary Education Data System (IPEDS), Full Collection Years 1996-
1997 to 2002-2003. 
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APPENDIX B:  
E & G EXPENDITURES/FTE STUDENT AT LESS AFFLUENT & MORE 
AFFLUENT INSTITUTIONS IN THIS STUDY & STUDENTS OF COLOR & 
MAJORITY STUDENTS GRADUATION RATES, 2002 
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
Middle Tennessee 
State University 8978.60 0.40 0.40 0.54 0.35 0.35 0.37 0.25 0.38 0.39 0.40
University of 
Louisiana at 
Lafayette 9319.00 0.36 0.35 0.34 0.35 0.16 0.15 0.25 0.25 0.30 0.30
University of 
Northern 
Colorado 10300.40 0.48 0.49 0.53 0.51 0.33 0.30 0.40 0.34 0.47 0.47
University of 
Central Florida 11161.90 0.50 0.55 0.49 0.56 0.50 0.48 0.49 0.46 0.50 0.54
Oakland 
University 11935.60 0.43 0.46 0.41 0.43 0.22 0.28 0.22 0.50 0.41 0.44
University of 
North Texas 12181.50 0.39 0.39 0.24 0.29 0.39 0.45 0.35 0.38 0.38 0.39
Western 
Michigan 
University 12748.50 0.56 0.57 0.52 0.52 0.34 0.46 0.37 0.48 0.53 0.56
Illinois State 
University 12840.30 0.61 0.62 0.35 0.51 0.37 0.45 0.39 0.41 0.57 0.59
Central Michigan 
University 12961.90 0.48 0.54 0.39 0.26 0.42 0.34 0.27 0.24 0.47 0.52
Bowling Green 
State University-
Main Campus 13262.70 0.61 0.66 0.60 0.80 0.41 0.55 0.48 0.44 0.60 0.65
University of 
New Orleans 13441.80 0.27 0.29 0.26 0.26 0.14 0.14 0.18 0.18 0.22 0.24
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
Indiana 
University of 
Pennsylvania-
Main Campus 
13857.40 0.50 0.53 0.31 0.25 0.37 0.36 0.33 0.36 0.49 0.51
Miami Oxford 13906.70 0.83 0.82 0.82 0.71 0.58 0.52 0.76 0.77 0.81 0.80
The University of 
Texas at 
Arlington 
13910.60 0.35 0.33 0.55 0.57 0.28 0.36 0.25 0.27 0.36 0.37
The University of 
Texas at El Paso 
14019.20 0.23 0.26 0.16 0.26 0.11 0.23 0.24 0.25 0.25 0.26
Kent State 
University-Main 
Campus 
14072.60 0.47 0.50 0.46 0.61 0.39 0.42 0.55 0.59 0.46 0.49
Texas Tech 
University 
14289.40 0.54 0.56 0.50 0.42 0.39 0.37 0.42 0.40 0.52 0.54
University of 
Nevada-Las 
Vegas 
14529.10 0.38 0.38 0.40 0.46 0.31 0.26 0.32 0.30 0.37 0.38
Ball State 
University 
14796.40 0.48 0.50 0.33 0.48 0.36 0.41 0.47 0.41 0.47 0.49
Florida 
International 
University 
14828.80 0.39 0.40 0.43 0.56 0.36 0.41 0.47 0.50 0.44 0.47
University of 
Toledo 
15329.60 0.45 0.45 0.45 0.42 0.30 0.28 0.19 0.30 0.43 0.42
San Diego State 
University 
15435.00 0.42 0.50 0.38 0.43 0.29 0.33 0.31 0.35 0.38 0.44
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
Southern 
Mississippi 
15438.00 0.52 0.47 0.43 0.38 0.50 0.46 0.29 0.47 0.51 0.46
Northern Illinois 
University 
15633.80 0.57 0.59 0.56 0.49 0.31 0.32 0.42 0.43 0.51 0.53
University of 
Arkansas at Little 
Rock 
15645.10 0.25 0.20 0.33 0.23 0.13 0.14 0.25 0.09 0.22 0.18
Portland State 
Uni 
15793.70 0.31 0.31 0.33 0.42 0.42 0.43 0.44 0.32 0.33 0.33
Wichita State 
University 
15949.40 0.38 0.36 0.42 0.35 0.20 0.20 0.39 0.22 0.37 0.34
University of 
Wisconsin-
Milwaukee 
16106.40 0.43 0.43 0.46 0.32 0.14 0.14 0.18 0.22 0.40 0.39
Old Dominion 
University 
16120.60 0.41 0.41 0.49 0.56 0.42 0.37 0.22 0.47 0.41 0.42
Northern Arizona 
University 
16361.10 0.48 0.54 0.40 0.41 0.29 0.42 0.36 0.48 0.46 0.52
SUNY at 
Binghamton 
16469.00 0.80 0.83 0.78 0.80 0.77 0.69 0.74 0.62 0.79 0.80
University of 
Akron Main 
Campus 
16472.40 0.37 0.42 0.50 0.64 0.24 0.18 0.47 0.50 0.36 0.40
University of 
North Carolina at 
Greensboro 
16570.20 0.47 0.49 0.37 0.53 0.51 0.54 0.57 0.47 0.48 0.50
Uni of Memphis 16597.30 0.35 0.34 0.40 0.29 0.31 0.30 0.33 0.40 0.34 0.33
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
East Carolina 
University 
16923.40 0.53 0.55 0.62 0.53 0.60 0.51 0.54 0.45 0.55 0.54
University of 
Houston-
University Park 
17101.20 0.35 0.39 0.42 0.47 0.35 0.37 0.35 0.37 0.37 0.40
Ohio University-
Main Campus 
17175.00 0.71 0.71 0.57 0.84 0.51 0.64 0.55 0.63 0.70 0.70
Florida State 
University 
17542.20 0.65 0.64 0.55 0.57 0.64 0.61 0.58 0.58 0.63 0.63
George Mason 
Uni 
17812.30 0.49 0.46 0.55 0.56 0.43 0.54 0.51 0.43 0.50 0.49
Florida Atlantic 
University 
18369.60 0.36 0.36 0.48 0.35 0.45 0.31 0.38 0.30 0.38 0.35
University of 
Oregon 
18624.80 0.58 0.60 0.53 0.58 0.42 0.52 0.65 0.53 0.58 0.60
Arizona State Uni 
at Tempe 
18630.00 0.54 0.54 0.59 0.59 0.39 0.45 0.43 0.44 0.52 0.52
University of 
Colorado at 
Denver and 
Health Sciences 
Center 
18812.40 0.42 0.42 0.63 0.41 0.55 0.21 0.41 0.34 0.44 0.39
The University of 
Alabama 
19292.00 0.64 0.64 0.52 0.65 0.53 0.53 0.64 0.48 0.63 0.63
Kansas State 
University 
19402.60 0.57 0.58 0.42 0.51 0.33 0.39 0.48 0.39 0.55 0.56
University of 
Oklahoma 
Norman Campus 
19409.10 0.56 0.54 0.51 0.62 0.43 0.39 0.44 0.44 0.53 0.52
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
Massachusetts-
Lowell 
19980.40 0.44 0.45 0.49 0.33 0.59 0.33 0.41 0.24 0.44 0.42
Louisiana State 
University & 
Agricultural & 
Mechanical & 
Hebert Laws 
Center 
19985.60 0.58 0.58 0.50 0.51 0.46 0.46 0.47 0.54 0.57 0.56
Cleveland State 
University 
20033.60 0.28 0.30 0.46 0.37 0.12 0.12 0.17 0.26 0.24 0.27
Auburn 
University Main 
Campus 
20091.00 0.68 0.68 0.78 0.54 0.55 0.57 0.71 0.59 0.68 0.68
University of 
Kansas Main 
Campus 
20223.80 0.59 0.60 0.49 0.57 0.39 0.41 0.45 0.47 0.57 0.58
SUNY at Albany 20585.80 0.63 0.68 0.57 0.61 0.64 0.63 0.53 0.58 0.62 0.66
Oklahoma State 
Uni-Main 
Campus 
20630.90 0.57 0.60 0.58 0.68 0.38 0.45 0.60 0.49 0.55 0.58
University of 
North Dakota 
20668.40 0.50 0.55 0.40 0.33 0.42 0.42 0.36 0.27 0.49 0.54
Texas Woman's 
University 
20688.70 0.42 0.31 0.53 0.52 0.29 0.34 0.41 0.44 0.39 0.35
Indiana 
University-
Bloomington 
20744.10 0.70 0.73 0.65 0.71 0.50 0.53 0.56 0.63 0.69 0.72
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Less Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
Wright State 
University-Main 
Campus 
20827.00 0.40 0.42 0.29 0.58 0.26 0.31 0.23 0.16 0.37 0.40
Colorado State 
University 
21243.20 0.65 0.63 0.63 0.63 0.55 0.45 0.57 0.59 0.63 0.62
University of 
Massachusetts-
Boston 
21316.50 0.29 0.35 0.49 0.41 0.31 0.29 0.37 0.24 0.35 0.34
University of 
Maryland-
Baltimore County 
21325.90 0.53 0.53 0.58 0.59 0.54 0.57 0.55 0.50 0.53 0.55
Southern Illinois 
University 
Carbondale 
21611.20 0.41 0.47 0.22 0.30 0.33 0.33 0.41 0.44 0.39 0.43
University of 
New Hampshire-
Main Campus 
21634.10 0.73 0.73 0.80 0.68 0.73 0.70 0.54 0.64 0.72 0.73
University of 
California-Santa 
Barbara 
22045.80 0.75 0.78 0.66 0.70 0.55 0.54 0.64 0.66 0.71 0.74
University of 
South Alabama 
22070.60 0.34 0.32 0.42 0.28 0.36 0.26 0.21 0.39 0.34 0.31
Uni of Colorado 
at Boulder 
22272.90 0.69 0.70 0.58 0.63 0.46 0.55 0.58 0.57 0.67 0.68
More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
College of 
William & Mary 
22302.80 0.91 0.91 0.92 0.87 0.89 0.75 0.92 0.98 0.91 0.90
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
New Mexico 
State University-
Main Campus 
22557.80 0.51 0.48 0.42 0.29 0.33 0.31 0.40 0.39 0.46 0.43
The University of 
Texas at Dallas 
22592.00 0.49 0.54 0.65 0.72 0.37 0.44 0.52 0.41 0.52 0.57
University of 
Nebraska at 
Lincoln 
23033.20 0.56 0.62 0.47 0.37 0.30 0.32 0.36 0.26 0.54 0.60
Purdue 
University-Main 
Campus 
23125.50 0.64 0.66 0.62 0.65 0.55 0.58 0.50 0.59 0.64 0.66
University of 
California-Santa 
Cruz 
23837.70 0.69 0.67 0.60 0.65 0.47 0.56 0.65 0.64 0.67 0.65
Georgia State 
University 
23920.80 0.36 0.31 0.48 0.52 0.32 0.29 0.30 0.37 0.35 0.32
University of 
Rhode Island 
24244.00 0.59 0.57 0.58 0.51 0.44 0.36 0.44 0.44 0.58 0.56
University of 
Wyoming 
24283.50 0.56 0.59 0.46 0.53 0.33 0.33 0.32 0.55 0.54 0.57
Iowa State 
University 
24511.30 0.67 0.67 0.61 0.68 0.40 0.44 0.45 0.59 0.65 0.66
University of 
Massachusetts-
Amherst 
24514.80 0.63 0.67 0.58 0.57 0.42 0.56 0.52 0.43 0.61 0.64
West Virginia 
University 
24565.30 0.56 0.57 0.51 0.56 0.47 0.42 0.34 0.53 0.56 0.56
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
Virginia 
Polytechnic 
Institute and State 
University 25221.70 0.76 0.76 0.71 0.68 0.62 0.56 0.75 0.61 0.74 0.74
University of 
South Florida 25234.10 0.47 0.50 0.53 0.56 0.42 0.41 0.40 0.47 0.46 0.49
Clemson 
University 25838.90 0.72 0.73 0.53 0.86 0.75 0.61 0.56 0.71 0.72 0.72
University of 
Arkansas Main 
Campus 25962.00 0.48 0.50 0.51 0.60 0.31 0.31 0.43 0.43 0.46 0.48
University of 
California-
Riverside 26025.00 0.65 0.63 0.67 0.65 0.56 0.64 0.68 0.64 0.66 0.64
The University of 
Texas at Austin 26420.20 0.74 0.72 0.75 0.72 0.56 0.64 0.62 0.63 0.72 0.71
Mississippi State 
University 26798.90 0.59 0.60 0.44 0.74 0.45 0.43 0.47 0.60 0.56 0.58
Washington State 
University 26972.20 0.64 0.61 0.51 0.62 0.46 0.40 0.51 0.52 0.62 0.60
Texas A & M 
University 27097.80 0.77 0.77 0.71 0.72 0.64 0.60 0.62 0.69 0.75 0.75
Pennsylvania 
State University-
Main Campus 27332.50 0.82 0.84 0.73 0.79 0.60 0.68 0.71 0.73 0.80 0.83
Michigan State 
University 28358.40 0.71 0.72 0.65 0.70 0.54 0.55 0.57 0.52 0.69 0.70
Oregon State 
University 28377.10 0.58 0.61 0.63 0.68 0.43 0.50 0.55 0.54 0.59 0.61
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
South Carolina-
Columbia 29118.30 0.62 0.64 0.61 0.72 0.54 0.51 0.58 0.49 0.60 0.61
SUNY at Buffalo 29823.40 0.57 0.59 0.52 0.58 0.42 0.43 0.45 0.50 0.54 0.57
University of 
Cincinnati-Main 
Campus 29946.70 0.51 0.50 0.41 0.53 0.28 0.40 0.58 0.38 0.49 0.48
Virginia 
Commonwealth 
University 30045.50 0.38 0.40 0.47 0.51 0.39 0.43 0.51 0.36 0.39 0.42
University of 
Missouri-
Columbia 31527.60 0.66 0.68 0.64 0.64 0.55 0.55 0.69 0.56 0.65 0.67
University of 
Nevada-Reno 31590.20 0.47 0.49 0.47 0.56 0.45 0.32 0.52 0.45 0.47 0.48
University of 
Connecticut 31764.90 0.70 0.71 0.68 0.68 0.68 0.68 0.58 0.72 0.69 0.70
University of 
Arizona 32028.40 0.58 0.57 0.54 0.57 0.33 0.41 0.46 0.48 0.55 0.55
North Carolina 
State University 
at Raleigh 32236.60 0.67 0.66 0.61 0.67 0.46 0.47 0.60 0.64 0.64 0.63
University of 
Maryland-College 
Park 32407.00 0.72 0.74 0.75 0.74 0.58 0.57 0.61 0.65 0.69 0.71
University of 
Louisville 33147.10 0.35 0.36 0.46 0.37 0.19 0.26 0.33 0.30 0.33 0.35
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
Illinois at Urbana-
Champaign 33839.20 0.83 0.84 0.83 0.86 0.61 0.62 0.66 0.67 0.80 0.81
University of 
Florida 33976.00 0.79 0.78 0.75 0.83 0.67 0.69 0.72 0.74 0.77 0.77
University of 
Georgia 34079.90 0.71 0.72 0.64 0.62 0.63 0.66 0.66 0.67 0.70 0.71
Ohio State 
University-Main 
Campus 34877.50 0.60 0.64 0.65 0.71 0.43 0.42 0.48 0.53 0.59 0.62
Stony Brook 
University 35310.30 0.50 0.49 0.62 0.64 0.61 0.54 0.46 0.49 0.54 0.56
New Jersey 
Institute of 
Technology 35312.90 0.42 0.47 0.67 0.65 0.29 0.36 0.52 0.24 0.47 0.49
University of 
California-Irvine 36882.30 0.75 0.77 0.77 0.81 0.69 0.68 0.72 0.74 0.76 0.79
Indiana 
University-
Purdue  37207.20 0.22 0.24 0.32 0.36 0.11 0.12 0.15 0.14 0.21 0.23
University of 
New Mexico-
Main Campus 37484.80 0.47 0.44 0.47 0.44 0.47 0.37 0.44 0.40 0.44 0.42
University of 
Iowa 37582.40 0.66 0.65 0.54 0.65 0.61 0.38 0.47 0.64 0.64 0.65
University of 
Missouri-Kansas 
City 37746.80 0.45 0.38 0.64 0.66 0.31 0.46 0.40 0.28 0.45 0.41
Uni of Kentucky 41995.20 0.59 0.62 0.60 0.69 0.43 0.49 0.46 0.61 0.58 0.61
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
Wisconsin-
Madison 44470.00 0.78 0.79 0.67 0.65 0.36 0.59 0.62 0.60 0.75 0.76
Wayne State 
University 44598.90 0.44 0.43 0.50 0.45 0.12 0.13 0.17 0.33 0.34 0.31
University of 
Virginia-Main 
Campus 45597.50 0.93 0.93 0.93 0.93 0.87 0.87 0.91 0.94 0.92 0.92
University of 
California-Davis 45843.40 0.81 0.81 0.81 0.83 0.56 0.68 0.66 0.70 0.78 0.81
University of 
Utah 47752.70 0.50 0.52 0.48 0.43 0.27 0.36 0.32 0.44 0.49 0.51
University of 
Pittsburgh-Main 
Campus 50080.50 0.65 0.67 0.59 0.62 0.51 0.48 0.56 0.44 0.63 0.65
University of 
California-
Berkeley 50309.10 0.86 0.87 0.88 0.90 0.66 0.74 0.73 0.77 0.84 0.85
University of 
Illinois at 
Chicago 51909.20 0.45 0.48 0.52 0.54 0.29 0.30 0.41 0.39 0.44 0.46
University of 
Washington-
Seattle Campus 52374.10 0.71 0.73 0.71 0.71 0.54 0.60 0.68 0.65 0.71 0.71
Georgia Institute 
of Technology-
Main Campus 53408.90 0.67 0.70 0.71 0.69 0.60 0.59 0.67 0.73 0.68 0.69
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More Affluent 
Institutions, 
2002 
E&G 
Expendit
ures/ FTE
WH 
2002 
WH 
2003 
AS 
2002 
AS 
2003 
AF 
2002 
AF 
2003 
LA 
2002 
LA 
2003 
ALL 
2002 
ALL 
2003 
University of 
Minnesota-Twin 
Cities 55506.70 0.56 0.57 0.50 0.54 0.36 0.36 0.34 0.45 0.54 0.54
University of 
California-San 
Diego 56569.60 0.83 0.84 0.83 0.84 0.75 0.70 0.71 0.73 0.81 0.83
University of 
Michigan-Ann 
Arbor 61593.50 0.88 0.89 0.87 0.87 0.66 0.67 0.75 0.76 0.84 0.85
University of 
North Carolina at 
Chapel Hill 62658.20 0.82 0.85 0.82 0.78 0.70 0.71 0.71 0.78 0.80 0.83
University of 
California-Los 
Angeles 65658.20 0.87 0.89 0.88 0.90 0.73 0.74 0.78 0.79 0.85 0.87
 
N = 127. 
 
NOTE: All expenditures are per full-time equivalent (FTE) student from the year 2002. 
WH = WHITE; AS = ASIAN; AF = AFAM; LA = LATINO 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Post-secondary Education Data 
System (IPEDS), NCES (2002), Education Trust (2002, 2003). 
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 E&G Expenditures / FTE student 
Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Middle 
Tennessee 
State 
University 4497.40 684.60 1045.10 728.90 727.60 160.70 330.00 804.30 8978.60 
University of 
Louisiana at 
Lafayette 2830.80 740.90 698.40 782.40 942.00 2421.60 181.50 721.40 9319.00 
University of 
Northern 
Colorado 4415.60 1491.20 1399.70 790.80 1008.20 224.90 252.90 717.10 10300.40 
University of 
Central 
Florida 4214.20 1724.70 706.40 1097.40 774.60 1996.10 100.90 547.60 11161.90 
Oakland 
University 5702.10 1086.20 1037.30 1583.40 820.60 672.70 56.90 976.40 11935.60 
University of 
North Texas 5675.50 1514.90 729.80 1140.00 1328.70 792.70 211.20 788.70 12181.50 
Western 
Michigan 
University 5146.80 1540.50 957.50 1410.40 1385.70 599.10 473.60 1234.90 12748.50 
Illinois State 
University 4815.70 792.00 1405.40 2350.10 954.80 765.00 548.50 1208.80 12840.30 
Central 
Michigan 
University 5428.40 927.30 924.50 1312.70 2867.50 107.50 693.00 701.00 12961.90 
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Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Bowling 
Green State 
Uni-Main 
Campus 5639.70 1603.30 1116.40 1380.20 1787.30 237.90 627.70 870.20 13262.70 
University of 
New Orleans 5443.30 1154.50 645.80 1244.70 1304.60 2196.30 538.10 914.50 13441.80 
Indiana 
University of 
Pennsylvania-
Main Campus 6476.90 1422.90 969.90 1427.40 1512.40 77.40 492.40 1478.10 13857.40 
Miami 
University-
Oxford 7032.30 1696.90 1019.00 1375.50 974.70 407.00 108.00 1293.30 13906.70 
The 
University of 
Texas at 
Arlington 5607.90 1348.50 671.40 1617.90 1436.50 1380.60 654.90 1192.90 13910.60 
The 
University of 
Texas at El 
Paso 5058.10 810.70 659.70 1520.00 2420.20 1727.40 577.40 1245.70 14019.20 
Kent State 
University-
Main Campus 6238.70 1411.10 1179.20 1259.90 1524.60 756.50 627.10 1075.50 14072.60 
Texas Tech 
University 5788.50 1727.60 791.70 1240.80 1318.70 1805.40 388.90 1227.80 14289.40 
Uni of Nevada 
Las Vegas 5904.80 1966.80 805.60 1580.80 1123.90 1297.10 458.10 1392.00 14529.10 
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Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Ball State 
University 6902.20 1848.50 889.60 1424.80 1179.80 340.70 531.60 1679.20 14796.40 
Florida 
International 
University 5038.90 2159.60 836.60 1684.60 1282.00 2535.10 216.00 1076.00 14828.80 
University of 
Toledo 7194.70 1811.60 1086.30 1527.90 1632.60 688.00 390.90 997.60 15329.60 
San Diego 
State 
University 6099.10 1882.00 1386.90 1550.90 1913.00 634.20 929.90 1039.00 15435.00 
University of 
Southern 
Mississippi 5874.00 1284.40 552.90 1524.70 2054.20 2295.00 918.40 934.40 15438.00 
Northern 
Illinois 
University 6241.70 1507.10 672.00 3397.50 1217.20 692.30 790.20 1115.80 15633.80 
University of 
Arkansas at 
Little Rock 6139.50 2006.90 631.70 1438.90 1596.30 1152.20 1572.30 1107.30 15645.10 
Portland State 
University 7360.10 2180.70 596.40 1283.90 1435.20 1221.10 797.10 919.20 15793.70 
Wichita State 
University 5757.40 1869.30 1394.40 1212.80 1262.90 1340.20 1117.00 1995.40 15949.40 
University of 
Wisconsin-
Milwaukee 6547.20 2204.50 1892.90 852.20 986.50 1444.90 1073.10 1105.10 16106.40 
Old Dominion 
University 7620.50 2405.80 686.30 1885.00 2220.20 225.80 80.60 996.40 16120.60 
          
 
 
238
Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Northern 
Arizona 
University 6588.60 1598.40 1267.00 2038.30 1610.40 1066.80 1068.70 1122.90 16361.10 
SUNY at 
Binghamton 6830.70 1730.50 990.20 1842.00 1663.40 1136.20 370.50 1905.50 16469.00 
University of 
Akron Main 
Campus 6595.70 1836.10 825.60 2297.00 1978.10 973.60 765.60 1200.70 16472.40 
University of 
North 
Carolina at 
Greensboro 6768.70 2305.30 1014.80 1925.30 1138.90 1327.90 853.00 1236.30 16570.20 
University of 
Memphis 6753.30 1365.10 2105.90 1330.70 1084.50 1886.30 783.60 1287.90 16597.30 
East Carolina 
University 9584.40 1202.60 404.10 1274.10 863.60 563.50 1557.10 1474.00 16923.40 
University of 
Houston-
University 
Park 6563.30 1855.30 574.20 1842.60 1877.10 2487.40 750.60 1150.70 17101.20 
Ohio 
University-
Main Campus 8048.90 2147.00 944.40 1429.10 1190.60 1295.70 632.00 1487.30 17175.00 
Florida State 
University 6107.30 1740.50 851.70 1378.90 2079.20 3009.20 1100.80 1274.60 17542.20 
George Mason 
University 8554.40 1712.30 747.70 2116.10 1246.20 2080.80 265.30 1089.50 17812.30 
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Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Florida 
Atlantic 
University 7520.00 1962.40 1333.60 1657.20 3272.30 1468.80 155.90 999.40 18369.60 
University of 
Oregon 7385.50 1935.60 978.00 1635.40 1377.60 2928.20 1324.90 1059.60 18624.80 
Arizona State 
University at 
the Tempe 
Campus 7170.70 2558.40 902.50 1659.20 2103.30 2219.30 886.60 1130.00 18630.00 
University of 
Colorado at 
Denver and 
Health 
Sciences 
Center 8839.40 2897.60 1256.60 1887.30 1111.90 1071.40 844.90 903.30 18812.40 
The 
University of 
Alabama 7488.10 2555.20 544.70 1519.60 1599.10 1823.90 2474.20 1287.20 19292.00 
Kansas State 
University 6402.60 1496.00 915.40 919.30 697.60 4995.70 2587.90 1388.10 19402.60 
University of 
Oklahoma 
Norman 
Campus 6870.80 2558.20 620.00 1176.90 1335.30 3011.20 2578.30 1258.40 19409.10 
University of 
Massachusetts
-Lowell 7448.90 1757.80 1565.80 2059.40 1558.70 3509.90 483.50 1596.40 19980.40 
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Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Louisiana 
State 
University & 
Agricultural & 
Mechanical & 
Hebert Laws 
Center 6289.20 1703.40 407.70 1379.10 1169.20 5517.70 2076.70 1442.60 19985.60 
Cleveland 
State 
University 8118.70 2075.60 1881.00 2466.00 1579.10 1365.30 768.30 1779.60 20033.60 
Auburn 
University 
Main Campus 6527.60 1550.20 548.60 1300.20 1453.50 4094.60 3248.30 1368.00 20091.00 
University of 
Kansas Main 
Campus 7466.00 2001.70 862.90 1445.10 1919.30 4525.50 455.60 1547.70 20223.80 
SUNY Albany 8618.10 1738.00 1306.70 2385.40 1694.80 2512.60 566.30 1763.90 20585.80 
Oklahoma 
State 
University-
Main Campus 6260.70 2213.70 738.80 797.50 2202.80 4217.50 2685.10 1514.80 20630.90 
University of 
North Dakota 9380.10 2012.80 871.10 1876.50 1281.80 2279.50 1057.20 1909.40 20668.40 
Texas 
Woman's 
University 9794.70 1676.40 1084.70 2746.40 2061.60 810.10 329.40 2185.40 20688.70 
Indiana 
University-
Bloomington 8447.50 1817.00 903.80 2570.70 1937.60 2093.80 1521.80 1451.90 20744.10 
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Less Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Wright State 
University-
Main Campus 8520.30 3760.10 1129.10 1863.80 1919.90 1769.30 567.90 1296.60 20827.00 
Colorado 
State 
University 7027.20 1588.00 843.40 1208.40 1228.30 5412.70 2388.70 1546.50 21243.20 
University of 
Massachusetts
-Boston 8908.10 2557.00 1484.90 2288.20 1972.60 1513.30 734.30 1858.10 21316.50 
University of 
Maryland-
Baltimore 
County 7215.90 1542.80 893.40 2026.90 1972.10 2695.10 3482.60 1497.10 21325.90 
Southern 
Illinois Uni 
Carbondale 7852.80 3549.30 1523.80 1980.30 1134.10 2034.80 1649.30 1886.80 21611.20 
University of 
New 
Hampshire-
Main Campus 6762.20 1883.10 749.60 1566.50 2600.00 5487.10 1454.80 1130.80 21634.10 
University of 
California-
Santa Barbara 7869.10 1831.10 2078.50 1569.50 2028.70 5036.60 227.60 1404.70 22045.80 
More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Uni of South 
Alabama 9568.80 1815.30 1687.50 1577.40 1258.50 1784.90 2721.60 1656.60 22070.60 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
University of 
Colorado at 
Boulder 7630.50 2029.80 1618.80 1413.50 1226.60 7037.80 225.40 1090.50 22272.90 
College of 
William and 
Mary 10112.20 2777.30 733.80 2068.50 3168.20 2211.20 1.70 1229.90 22302.80 
New Mexico 
State 
University-
Main Campus 6351.80 1231.00 778.80 1334.00 1753.20 7269.20 2517.20 1322.60 22557.80 
The 
University of 
Texas at 
Dallas 10071.70 2345.80 716.40 2323.90 1809.60 2924.70 549.00 1850.90 22592.00 
University of 
Nebraska at 
Lincoln 6886.60 2410.90 624.60 1231.80 1495.20 5223.80 3640.00 1520.30 23033.20 
Purdue 
University-
Main Campus 9539.50 1575.90 544.10 1654.80 1137.10 4260.40 2474.30 1939.40 23125.50 
University of 
California-
Santa Cruz 8464.60 2213.80 2216.60 2188.00 2006.60 4192.00 1002.40 1553.70 23837.70 
Georgia State 
University 8641.00 2513.60 1545.80 2378.70 2648.10 3576.00 949.40 1668.20 23920.80 
University of 
Rhode Island 7243.90 2769.60 1810.10 2362.60 2315.30 4848.70 546.60 2347.20 24244.00 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
University of 
Wyoming 
8991.40 2120.60 894.10 2224.60 2224.90 4434.80 1691.50 1701.60 24283.50 
Iowa State 
University 
7240.90 2236.40 1052.00 1451.00 1534.30 6441.50 3091.30 1463.90 24511.30 
University of 
Massachusetts
-Amherst 
9264.40 2260.60 1798.30 2064.50 2052.00 3869.00 1082.80 2123.20 24514.80 
W Virginia 
Uni 
8351.00 1888.10 1056.00 2510.70 1441.90 4178.20 2936.20 2203.20 24565.30 
Virginia 
Polytechnic 
Institute and 
State 
University 
8810.70 1967.30 681.00 1791.20 1628.60 5698.00 3104.00 1540.90 25221.70 
University of 
South Florida 
9279.00 3325.20 1053.20 3040.90 1410.30 5016.90 691.60 1417.00 25234.10 
Clemson Uni 7524.50 1843.90 781.60 1411.70 2322.70 6132.60 4187.80 1634.10 25838.90 
University of 
Arkansas 
Main Campus 
6873.50 1837.10 810.70 1585.30 2577.40 6427.40 4337.70 1512.90 25962.00 
University of 
California-
Riverside 
8552.60 2175.30 1837.80 2560.40 2546.50 6294.20 395.50 1662.70 26025.00 
The 
University of 
Texas at 
Austin 
8896.20 2415.00 1006.90 1569.80 2380.80 6955.60 1053.00 2142.90 26420.20 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Mississippi 
State 
University 
5699.70 1617.60 705.50 2034.40 1937.70 8988.40 4335.30 1480.30 26798.90 
Washington 
State 
University 
8354.00 3962.90 935.70 1910.40 2551.40 4981.90 2298.70 1977.20 26972.20 
Texas A & M 
University 
10630.80 1326.30 676.60 1994.20 1942.00 7389.50 1251.50 1886.90 27097.80 
Pennsylvania 
State 
University-
Main Campus 
8124.10 3431.60 845.70 1684.70 1416.30 8562.10 1502.40 1765.60 27332.50 
Michigan 
State 
University 
10702.40 2396.50 716.60 1608.10 1393.30 5545.60 4174.60 1821.30 28358.40 
Oregon State 
University 
7649.80 2070.40 867.10 2036.50 1449.60 9264.10 3704.10 1335.50 28377.10 
University of 
South 
Carolina-
Columbia 
11338.40 3038.70 980.80 1839.20 2227.40 4934.20 2846.50 1913.10 29118.30 
SUNY at 
Buffalo 
12422.30 3160.90 1002.70 3579.40 1911.40 4429.80 433.50 2883.40 29823.40 
University of 
Cincinnati-
Main Campus 
11263.00 2965.60 1237.60 2303.80 3082.50 4723.70 2317.50 2053.00 29946.70 
          
          
 
 
245
More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Virginia 
Commonwealt
h University 
13517.50 3390.30 605.60 2440.70 1797.00 5908.40 361.90 2024.10 30045.50 
University of 
Missouri-
Columbia 
11831.70 2988.40 1299.30 1471.50 2563.90 6395.20 2996.40 1981.20 31527.60 
University of 
Nevada-Reno 
12778.20 2697.40 1115.20 2287.70 1228.40 4786.00 4522.20 2175.10 31590.20 
University of 
Connecticut 
12012.10 4479.90 1183.90 3153.80 2122.00 4528.50 1749.60 2535.10 31764.90 
University of 
Arizona 
10366.70 2694.00 930.90 2293.40 2601.40 9544.10 1667.50 1930.40 32028.40 
North 
Carolina State 
University at 
Raleigh 
10137.00 2321.00 678.60 2488.40 1591.30 8430.60 4648.40 1941.30 32236.60 
University of 
Maryland-
College Park 
10099.10 3147.00 1087.80 2146.00 2095.50 9184.30 2041.60 2605.70 32407.00 
University of 
Louisville 
11487.80 3684.30 864.10 3100.50 2130.30 4580.40 5366.90 1932.80 33147.10 
Uni of Illinois 
at Urbana-
Champaign 
8787.60 3207.70 1254.00 958.40 3444.70 9464.00 4213.60 2509.20 33839.20 
University of 
Florida 
12366.60 2669.20 781.30 2199.60 1421.70 9431.50 3151.00 1955.10 33976.00 
University of 
Georgia 
7183.40 3182.70 833.20 2740.50 2828.40 9183.60 5673.70 2454.40 34079.90 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Ohio State 
University-
Main Campus 
14251.10 2738.30 1340.00 2740.10 2147.50 6913.30 2896.80 1850.40 34877.50 
Stony Brook 
University 
14266.60 2456.20 1387.00 3188.80 2037.60 7540.60 399.50 4034.00 35310.30 
New Jersey 
Institute of 
Technology 
11046.40 3396.00 1624.20 4081.50 3423.90 8098.60 695.70 2946.60 35312.90 
University of 
California-
Irvine 
15888.00 5096.70 1968.30 2061.70 2504.50 7229.90 591.80 1541.40 36882.30 
Indiana 
University-
Purdue 
University-
Indianapolis 
14645.40 5856.20 682.80 2169.90 1382.10 6084.50 3661.60 2724.70 37207.20 
University of 
New Mexico-
Main Campus 
9818.80 1810.50 1203.60 1674.20 2692.50 8345.80 9815.50 2123.90 37484.80 
University of 
Iowa 
13041.90 4040.40 1172.10 2218.80 2181.40 9237.80 3183.80 2506.20 37582.40 
University of 
Missouri-
Kansas City 
17598.50 3672.00 2459.90 2698.80 3538.30 2418.40 2571.70 2789.20 37746.80 
University of 
Kentucky 
13040.10 3773.00 1142.90 2521.10 2004.00 8682.20 8729.60 2102.30 41995.20 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
University of 
Wisconsin-
Madison 
11552.80 4417.90 1606.30 1523.00 2429.10 17081.60 3156.90 2702.40 44470.00 
Wayne State 
University 
15638.20 4181.40 2023.20 4070.60 2321.20 9067.40 3947.50 3349.40 44598.90 
University of 
Virginia-Main 
Campus 
15163.20 5933.70 1264.00 3424.90 4153.50 11385.60 1644.20 2628.40 45597.50 
University of 
California-
Davis 
15541.60 5203.70 1908.90 2849.60 2538.10 12791.30 2095.40 2914.80 45843.40 
University of 
Utah 
10849.20 3417.10 938.90 3111.10 1167.40 9630.60 16467.80 2170.60 47752.70 
University of 
Pittsburgh-
Main Campus 
14742.20 4796.80 2720.90 4511.00 4382.00 14560.90 1691.70 2675.00 50080.50 
University of 
California-
Berkeley 
15795.80 4846.80 3059.70 3723.50 4468.80 13922.60 1675.50 2816.40 50309.10 
University of 
Illinois at 
Chicago 
19981.50 4372.70 1491.60 1685.50 3070.50 9030.50 7562.50 4714.40 51909.20 
University of 
Washington-
Seattle 
Campus 
16599.70 6067.40 801.20 3924.60 3744.40 17379.40 476.90 3380.50 52374.10 
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More 
Affluent 
Institutions, 
2002  Instr. 
Acad. 
Support 
Student 
Servs. 
Instit. 
Support Grants Research 
Public 
Service 
Plant 
O&M 
TOTAL 
E&G 
Georgia 
Institute of 
Technology-
Main Campus 
13614.60 2693.10 1192.60 4271.80 2178.00 22922.00 3023.60 3513.20 53408.90 
University of 
Minnesota-
Twin Cities 
16788.60 7412.80 1904.20 4129.20 2679.40 13067.40 5452.70 4072.40 55506.70 
 
N = 127. 
 
NOTE: Instr. = Instruction; Acad. Support = Academic Support; Student Servs. = Student Services; Instit. Support = 
Institutional Support; Plant O & M = Plant Operation & Maintenance; TOTAL E & G = Total Education & General 
Expenditures. 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Post-secondary Education Data 
System (IPEDS), NCES (2002), Education Trust (2002, 2003). 
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APPENDIX C: 
 
PREDICTED GRADUATION RATES FOR 1996 COHORT (1996-2002) WHEN 
INSTITUTIONAL EXPENDITURES CONTROLLED FOR DEGREE OF 
URBANIZATION, WERE REGRESSED ON GRADUATION RATES OF STUDENTS 
OF COLOR AND MAJORITY STUDENTS 
 
 
 
 
 
 
 
 
250
Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
Arizona State 
University at 
the Tempe 
Campus             2 0.54 0.56 0.59 0.53 0.39 0.46 0.43 0.5 0.52 0.54 
Auburn 
University 
Main Campus    5 0.68 0.57 0.78 0.51 0.55 0.42 0.71 0.47 0.68 0.56 
Ball State 
University         2 0.48 0.48 0.33 0.45 0.36 0.36 0.47 0.41 0.47 0.47 
Bowling 
Green State 
University-
Main Campus    2 0.61 0.51 0.6 0.5 0.41 0.41 0.48 0.45 0.6 0.5 
Central 
Michigan 
University         6 0.48 0.6 0.39 0.48 0.42 0.5 0.27 0.46 0.47 0.59 
Clemson 
University         4 0.72 0.68 0.53 0.64 0.75 0.64 0.56 0.57 0.72 0.67 
Cleveland 
State 
University         1 0.28 0.35 0.46 0.41 0.12 0.23 0.17 0.27 0.24 0.34 
College of 
William and 
Mary                 3 0.91 0.62 0.92 0.71 0.89 0.59 0.92 0.6 0.91 0.62 
Colorado 
State 
University         2 0.65 0.59 0.63 0.53 0.55 0.44 0.57 0.5 0.63 0.57 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
East Carolina 
University         4 0.53 0.56 0.62 0.56 0.6 0.58 0.54 0.49 0.55 0.57 
Florida 
Atlantic 
University         2 0.36 0.6 0.48 0.61 0.45 0.52 0.38 0.56 0.38 0.59 
Florida 
International 
University         1 0.39 0.37 0.43 0.39 0.36 0.27 0.47 0.32 0.44 0.37 
Florida State 
University         2 0.65 0.57 0.55 0.54 0.64 0.46 0.58 0.51 0.63 0.56 
George Mason 
University         3 0.49 0.55 0.55 0.61 0.43 0.49 0.51 0.49 0.5 0.55 
Georgia 
Institute of 
Technology-
Main Campus    1 0.67 0.77 0.71 0.74 0.6 0.57 0.67 0.65 0.68 0.75 
Georgia State 
University         1 0.36 0.44 0.48 0.5 0.32 0.34 0.3 0.38 0.35 0.43 
Illinois State 
University         2 0.61 0.46 0.35 0.44 0.37 0.33 0.39 0.37 0.57 0.44 
Indiana 
University of 
Pennsylvania-
Main Campus    6 0.5 0.54 0.31 0.4 0.37 0.39 0.33 0.37 0.49 0.52 
Indiana 
University-
Bloomington     2 0.7 0.53 0.65 0.52 0.5 0.44 0.56 0.47 0.69 0.51 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
Indiana 
University-
Purdue 
University-
Indianapolis      1 0.22 0.42 0.32 0.45 0.11 0.3 0.15 0.36 0.21 0.41 
Iowa State 
University         5 0.67 0.62 0.61 0.55 0.4 0.44 0.45 0.5 0.65 0.6 
Kansas State 
University         1 0.57 0.42 0.42 0.42 0.33 0.28 0.48 0.33 0.55 0.41 
Kent State 
University-
Main Campus    2 0.47 0.52 0.46 0.5 0.39 0.41 0.55 0.45 0.46 0.51 
Louisiana 
State Univ & 
Agric & 
Mechanical & 
Hebert Laws 
Center      2 0.58 0.58 0.5 0.52 0.46 0.45 0.47 0.51 0.57 0.57 
Miami 
University-
Oxford               3 0.83 0.5 0.82 0.55 0.58 0.41 0.76 0.43 0.81 0.5 
Michigan 
State 
University         2 0.71 0.59 0.65 0.55 0.54 0.46 0.57 0.51 0.69 0.57 
Middle 
Tennessee 
State 
University         2 0.4 0.5 0.54 0.46 0.35 0.37 0.25 0.42 0.39 0.48 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
Mississippi 
State 
University         7 0.59 0.64 0.44 0.52 0.45 0.46 0.47 0.53 0.56 0.61 
New Jersey 
Institute of 
Technology       1 0.42 0.5 0.67 0.56 0.29 0.38 0.52 0.44 0.47 0.49 
New Mexico 
State 
University-
Main Campus    2 0.51 0.65 0.42 0.59 0.33 0.51 0.4 0.56 0.46 0.63 
North 
Carolina State 
University at 
Raleigh              2 0.67 0.62 0.61 0.58 0.46 0.49 0.6 0.54 0.64 0.61 
Northern 
Arizona 
University         5 0.48 0.52 0.4 0.5 0.29 0.39 0.36 0.42 0.46 0.51 
Northern 
Illinois 
University         2 0.57 0.44 0.56 0.44 0.31 0.37 0.42 0.39 0.51 0.43 
Oakland 
University         3 0.43 0.5 0.41 0.55 0.22 0.41 0.22 0.43 0.41 0.49 
Ohio State 
University-
Main Campus    1 0.6 0.51 0.65 0.58 0.43 0.43 0.48 0.45 0.59 0.51 
Ohio 
University-
Main Campus    6 0.71 0.56 0.57 0.42 0.51 0.41 0.55 0.39 0.7 0.55 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
Oklahoma 
State Univ-
Main Campus    5 0.57 0.6 0.58 0.54 0.38 0.45 0.6 0.51 0.55 0.59 
Old Dominion 
University         1 0.41 0.37 0.49 0.44 0.42 0.33 0.22 0.36 0.41 0.38 
Oregon State 
University         5 0.58 0.67 0.63 0.59 0.43 0.49 0.55 0.54 0.59 0.65 
Pennsylvania 
State 
University-
Main Campus    2 0.82 0.65 0.73 0.57 0.6 0.49 0.71 0.56 0.8 0.63 
Portland State 
University         1 0.31 0.38 0.33 0.42 0.42 0.32 0.44 0.35 0.33 0.38 
Purdue 
University-
Main Campus    4 0.64 0.62 0.62 0.59 0.55 0.6 0.5 0.53 0.64 0.62 
San Diego 
State 
University         1 0.42 0.37 0.38 0.42 0.29 0.27 0.31 0.31 0.38 0.36 
Southern 
Illinois 
University 
Carbondale        5 0.41 0.49 0.22 0.45 0.33 0.31 0.41 0.37 0.39 0.48 
Stony Brook 
University         3 0.5 0.63 0.62 0.69 0.61 0.5 0.46 0.55 0.54 0.62 
SUNY at 
Albany              2 0.63 0.54 0.57 0.53 0.64 0.42 0.53 0.46 0.62 0.52 
SUNY at 
Binghamton      2 0.8 0.5 0.78 0.48 0.77 0.38 0.74 0.43 0.79 0.48 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
SUNY at 
Buffalo              1 0.57 0.39 0.52 0.46 0.42 0.31 0.45 0.35 0.54 0.39 
Texas A & M 
University         2 0.77 0.67 0.71 0.65 0.64 0.57 0.62 0.61 0.75 0.66 
Texas Tech 
University         2 0.54 0.53 0.5 0.49 0.39 0.41 0.42 0.46 0.52 0.51 
Texas 
Woman's 
University         2 0.42 0.5 0.53 0.52 0.29 0.42 0.41 0.45 0.39 0.49 
The 
University of 
Alabama            2 0.64 0.51 0.52 0.49 0.53 0.41 0.64 0.46 0.63 0.5 
The 
University of 
Texas at 
Arlington           1 0.35 0.36 0.55 0.4 0.28 0.28 0.25 0.32 0.36 0.36 
The 
University of 
Texas at 
Austin               1 0.74 0.51 0.75 0.53 0.56 0.39 0.62 0.45 0.72 0.5 
The 
University of 
Texas at 
Dallas                3 0.49 0.56 0.65 0.63 0.37 0.5 0.52 0.51 0.52 0.56 
The 
University of 
Texas at El 
Paso                   1 0.23 0.4 0.16 0.45 0.11 0.34 0.24 0.37 0.25 0.4 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Akron Main 
Campus             2 0.37 0.5 0.5 0.5 0.24 0.42 0.47 0.46 0.36 0.49 
University of 
Arizona             1 0.58 0.57 0.54 0.59 0.33 0.46 0.46 0.51 0.55 0.56 
University of 
Arkansas at 
Little Rock        2 0.25 0.51 0.33 0.48 0.13 0.41 0.25 0.45 0.22 0.5 
University of 
Arkansas 
Main Campus    2 0.48 0.62 0.51 0.58 0.31 0.49 0.43 0.55 0.46 0.61 
University of 
California-
Berkeley            2 0.86 0.86 0.88 0.85 0.66 0.67 0.73 0.74 0.84 0.83 
University of 
California 
Davis                 2 0.81 0.78 0.81 0.73 0.56 0.59 0.66 0.66 0.78 0.75 
University of 
California-
Irvine                 2 0.75 0.74 0.77 0.72 0.69 0.61 0.72 0.65 0.76 0.72 
University of 
California-Los 
Angeles             1 0.87 0.82 0.88 0.89 0.73 0.73 0.78 0.77 0.85 0.81 
University of 
California-
Riverside           2 0.65 0.65 0.67 0.63 0.56 0.51 0.68 0.56 0.66 0.63 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
California-San 
Diego                1 0.83 0.85 0.83 0.81 0.75 0.64 0.71 0.73 0.81 0.83 
University of 
California-
Santa Barbara    2 0.75 0.64 0.66 0.61 0.55 0.48 0.64 0.53 0.71 0.62 
University of 
California-
Santa Cruz        2 0.69 0.59 0.6 0.57 0.47 0.43 0.65 0.48 0.67 0.57 
University of 
Central 
Florida               4 0.5 0.58 0.49 0.53 0.5 0.56 0.49 0.49 0.5 0.58 
University of 
Cincinnati-
Main Campus    1 0.51 0.47 0.41 0.54 0.28 0.39 0.58 0.43 0.49 0.47 
University of 
Colorado at 
Boulder             2 0.69 0.66 0.58 0.6 0.46 0.5 0.58 0.55 0.67 0.64 
University of 
Colorado at 
Denver and 
Health 
Sciences 
Center               1 0.42 0.36 0.63 0.41 0.55 0.28 0.41 0.31 0.44 0.36 
University of 
Connecticut       4 0.7 0.61 0.68 0.6 0.68 0.58 0.58 0.51 0.69 0.61 
University of 
Florida               2 0.79 0.68 0.75 0.64 0.67 0.55 0.72 0.6 0.77 067 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Georgia             2 0.71 0.61 0.64 0.56 0.63 0.44 0.66 0.52 0.7 0.59 
University of 
Houston-
University 
Park                   1 0.35 0.4 0.42 0.44 0.35 0.33 0.35 0.37 0.37 0.4 
University of 
Illinois at 
Chicago             1 0.45 0.53 0.52 0.59 0.29 0.37 0.41 0.44 0.44 0.51 
University of 
Illinois at 
Urbana-
Champaign        2 0.83 0.72 0.83 0.66 0.61 0.54 0.66 0.62 0.8 0.7 
University of 
Iowa                  2 0.66 0.68 0.54 0.64 0.61 0.53 0.47 0.59 0.64 0.66 
University of 
Kansas Main 
Campus             2 0.59 0.61 0.49 0.57 0.39 0.49 0.45 0.54 0.57 0.59 
University of 
Kentucky           2 0.59 0.62 0.6 0.59 0.43 0.45 0.46 0.5 0.58 0.59 
University of 
Louisiana at 
Lafayette           2 0.36 0.54 0.34 0.47 0.16 0.41 0.25 0.46 0.3 0.52 
University of 
Louisville          3 0.35 0.54 0.46 0.61 0.19 0.45 0.33 0.47 0.33 0.53 
University of 
Maryland-
Baltimore 
County              1 0.53 0.37 0.58 0.42 0.54 0.28 0.55 0.32 0.53 0.37 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Maryland-
College Park     3 0.72 0.67 0.75 0.69 0.58 0.53 0.61 0.58 0.69 0.66 
University of 
Massachusetts
-Amherst           7 0.63 0.58 0.58 0.51 0.42 0.41 0.52 0.46 0.61 0.55 
University of 
Massachusetts
-Boston             1 0.29 0.37 0.49 0.43 0.31 0.27 0.37 0.31 0.35 0.36 
University of 
Massachusetts
-Lowell             2 0.44 0.56 0.49 0.53 0.59 0.42 0.41 0.47 0.44 0.54 
University of 
Memphis           1 0.35 0.38 0.4 0.42 0.31 0.23 0.33 0.28 0.34 0.37 
Uni of 
Michigan Ann 
Arbor                 2 0.88 0.91 0.87 0.9 0.66 0.71 0.75 0.82 0.84 0.89 
University of 
Minnesota-
Twin Cities       1 0.56 0.52 0.5 0.54 0.36 0.32 0.34 0.41 0.54 0.5 
University of 
Missouri-
Columbia          2 0.66 0.67 0.64 0.65 0.55 0.54 0.69 0.59 0.65 0.65 
University of 
Missouri-
Kansas City       1 0.45 0.46 0.64 0.59 0.31 0.38 0.4 0.41 0.45 0.46 
University of 
Nebraska at 
Lincoln              2 0.56 0.57 0.47 0.51 0.3 0.43 0.36 0.49 0.54 0.55 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Nevada-Las 
Vegas                3 0.38 0.5 0.4 0.54 0.31 0.4 0.32 0.43 0.37 0.5 
University of 
Nevada-Reno    2 0.47 0.56 0.47 0.54 0.45 0.42 0.52 0.47 0.47 0.54 
University of 
New 
Hampshire-
Main Campus    3 0.73 0.65 0.8 0.69 0.73 0.57 0.54 0.59 0.72 0.65 
University of 
New Mexico-
Main Campus    1 0.47 0.48 0.47 0.51 0.47 0.32 0.44 0.37 0.44 0.46 
University of 
New Orleans     1 0.27 0.39 0.26 0.42 0.14 0.31 0.18 0.35 0.22 0.39 
University of 
North 
Carolina at 
Chapel Hill        2 0.82 0.82 0.82 0.86 0.7 0.73 0.71 0.76 0.8 0.81 
University of 
North 
Carolina at 
Greensboro       2 0.47 0.49 0.37 0.46 0.51 0.38 0.57 0.42 0.48 0.48 
University of 
North Dakota    2 0.5 0.52 0.4 0.51 0.42 0.42 0.36 0.46 0.49 0.51 
University of 
North Texas      2 0.39 0.52 0.24 0.49 0.39 0.43 0.35 0.47 0.38 0.51 
University of 
Northern 
Colorado           2 0.48 0.5 0.53 0.46 0.33 0.37 0.4 0.41 0.47 0.48 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Oklahoma 
Norman 
Campus             2 0.56 0.54 0.51 0.49 0.43 0.41 0.44 0.46 0.53 0.52 
University of 
Oregon              2 0.58 0.55 0.53 0.52 0.42 0.44 0.65 0.48 0.58 0.54 
University of 
Pittsburgh-
Main Campus    1 0.65 0.69 0.59 0.75 0.51 0.54 0.56 0.59 0.63 0.67 
University of 
Rhode Island     4 0.59 0.63 0.58 0.6 0.44 0.55 0.44 0.51 0.58 0.62 
University of 
South 
Alabama            2 0.34 0.52 0.42 0.51 0.36 0.38 0.21 0.42 0.34 0.5 
University of 
South 
Carolina-
Columbia          2 0.62 0.61 0.61 0.59 0.54 0.5 0.58 0.54 0.6 0.6 
University of 
South Florida    3 0.47 0.57 0.53 0.62 0.42 0.48 0.4 0.5 0.46 0.57 
University of 
Southern 
Mississippi        5 0.52 0.57 0.43 0.54 0.5 0.47 0.29 0.5 0.51 0.57 
Uni of Toledo   1 0.45 0.38 0.45 0.43 0.3 0.3 0.19 0.33 0.43 0.37 
University of 
Utah                  2 0.5 0.49 0.48 0.44 0.27 0.28 0.32 0.33 0.49 0.46 
University of 
Virginia-Main 
Campus             2 0.93 0.78 0.93 0.76 0.87 0.67 0.91 0.72 0.92 0.77 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
University of 
Washington-
Seattle 
Campus             1 0.71 0.74 0.71 0.75 0.54 0.62 0.68 0.69 0.71 0.73 
University of 
Wisconsin-
Madison            2 0.78 0.87 0.67 0.76 0.36 0.62 0.62 0.72 0.75 0.84 
University of 
Wisconsin-
Milwaukee        1 0.43 0.37 0.46 0.4 0.14 0.23 0.18 0.28 0.4 0.36 
University of 
Wyoming          5 0.56 0.6 0.46 0.58 0.33 0.48 0.32 0.52 0.54 0.59 
Virginia 
Commonwealt
h University      2 0.38 0.64 0.47 0.62 0.39 0.56 0.51 0.6 0.39 0.63 
Virginia 
Polytechnic 
Institute and 
State 
University         5 0.76 0.61 0.71 0.56 0.62 0.47 0.75 0.51 0.74 0.6 
Washington 
State 
University         6 0.64 0.63 0.51 0.47 0.46 0.46 0.51 0.45 0.62 0.62 
Wayne State 
University         1 0.44 0.48 0.5 0.54 0.12 0.33 0.17 0.38 0.34 0.46 
West Virginia 
University         5 0.56 0.53 0.51 0.49 0.47 0.37 0.34 0.42 0.56 0.52 
Western 
Michigan Uni    2 0.56 0.49 0.52 0.46 0.34 0.38 0.37 0.42 0.53 0.48 
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Predicted 
GRs, Res Q9, 
2002 
DEG 
OF 
URB WH 
PRE 
WH AS 
PRE 
AS AF 
PRE 
AF LA 
PRE 
LA 
ALL 
2002 
PRE 
ALL 
Wichita State 
University         1 0.38 0.33 0.42 0.36 0.2 0.19 0.39 0.25 0.37 
 
0.32 
Wright State 
University-
Main Campus    2 0.4 0.54 0.29 0.51 0.26 0.43 0.23 0.47 0.37 
 
 
0.52 
 
N = 127. 
 
NOTE: 
DEG OF URB = Degree of Urbanization; 1 = Large city; (<250,000); 2 = Mid-size city (>250,000); 3 = Urban Fringe of large 
city; 4 = Urban fringe of mid-size city; 5 = Large town (< 25,000); 6 = Small town (>25,000); 7 = Rural (.2,500). PRE = 
Predicted; WH = White American (WHITE); AS = Asian American (ASIAN); AF = African American (AFAM); LA = 
Hispanic/Latino American (LATINO). 
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APPENDIX D: 
 
INDEPENDENT AND DEPENDENT VARIABLES, VARIABLE CODES, AND 
RESEARCH QUESTIONS 
 
Research Question 1  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN); 
4) White, non Hispanic, 
Graduation Rate (WHITE); 
5) All Students Graduation Rate 
(ALL) 
Independent Variables: 
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
  
Research Question 2  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables: 
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
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Research Question 3  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables: 
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Institutional Selectivity 
(SELECTIVITY) 
  
Research Question 4  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables: 
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Institutional Selectivity 
(SELECTIVITY) 
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Research Question Five  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables: 
  
1) Mean Percentage of Expenditures for 
Instruction (MPEI); 
2) Mean Percentage of Expenditures for 
Academic Support (MPEAS); 
3) Mean Percentage of Expenditures for 
Student Services (MPESS); 
4) Mean Percentage of Expenditures for 
Institutional Grants (MPEIG); 
5) Mean Percentage of Expenditures for 
Research (MPER); 
6) Mean Percentage of Expenditures for 
Public Service (MPEPS); 
7) Mean Percentage of Expenditures for 
Institutional Support (MPEIS); 
8) Mean Percentage of Expenditures for 
Plant Operation and Maintenance 
(MPEPOM); 
  
Research Question Six  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables: 
 
1) Mean Percentage of Expenditures for 
Instruction (MPEI); 
2) Mean Percentage of Expenditures for 
Academic Support (MPEAS); 
3) Mean Percentage of Expenditures for 
Student Services (MPESS); 
4) Mean Percentage of Expenditures for 
Institutional Grants (MPEIG); 
5) Mean Percentage of Expenditures for 
Research (MPER); 
6) Mean Percentage of Expenditures for 
Public Service (MPEPS); 
7) Mean Percentage of Expenditures for 
Institutional Support (MPEIS); 
8) Mean Percentage of Expenditures for 
Plant Operation and Maintenance 
(MPEPMO); 
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Research Question Seven   
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables:  
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Geographical Region (REGION) 
  
Research Question Eight  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables:  
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Geographical Region (GEO REGION) 
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Research Question Nine  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables:  
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Degree of Urbanization (DEG URB) 
  
Research Question Ten  
Dependent Variables: 
 
1) African American, non 
Hispanic Graduation Rate 
(AFAM); 
2) Hispanic/Latino Graduation 
Rate (LATINO); 
3) Asian American Graduation 
Rate (ASIAN);  
4) White, non Hispanic, 
Graduation Rate (WHITE);  
5) All Students Graduation Rate 
(ALL) 
 
Independent Variables:  
 
1) Mean Instruction Expenditures per 
Student (MIES); 
2) Mean Academic Support Expenditures 
per Student (MASES); 
3) Mean Student Services Expenditures 
per Student (MSSES); 
4) Mean Institutional Grants Expenditures 
per Student (MIGES); 
5) Mean Research Expenditures per 
Student (MRES); 
6) Mean Public Service Expenditures per 
Student (MPSES); 
7) Mean Institutional Support 
Expenditures per Student (MISES); 
8) Mean Plant Operation and Maintenance 
Expenditures per Student (MPOMES); 
9) Degree of Urbanization (DEG URB) 
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APPENDIX E: 
 
GEOGRAPHICAL REGIONS USED IN THIS STUDY 
 
 
Regions 
classified by 
IPEDS 
Constituent states Categories used in this study 
New England CT, ME, MA, NH, RI and VT 
Mid East DE, DC, MD, NJ, NY and PA 
North East 
   
Great Lakes IL, IN, MI, OH and WI 
Plains IA, KS, MN, MO, NE, ND and SD 
Mid West 
   
South East AL, AR, FL, GA, KY, LA, MS, NC, 
SC, TN, VA and WV 
South 
   
South West AZ, NM, OK and TX 
Rocky 
Mountains 
CO, ID, MT, UT and WY 
Far West AK, CA, HI, NV, OR and WA 
West 
   
Outlying areas AS, FM, GU, MH, MP, PR, PW and 
VI 
N/A 
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